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OUTSTANDING H-VW-M CONSTRUCTION 


FEATURES 


PROVIDE OUTSTANDING LOW-VOLTAGE GENERATOR 


ADVANTAGES 


: 
FEATURE Copper commutator cleus tha; 


risers and fan blades. any casting. Ring set within frame 


to lower center of gravity, reduc- 


dissi- 
ADVANTAGES: a d ii. ing vibration to a minimum. 


rectly from commutator with fan 
action for ventilation of field and 
rotor coils. 


FEATURE: Rolled steel ring. 


flake cop- 
per graphite brushes. 


sized sleeve-type bearings. 


FEATURE: Movlded-in ADVANTAGES: Low 
quiet operation. Split con- “Equaload” shunts. contact drop, cool run- 
struction is used in all ning, high efficiency. 
larger sizes. ADVANTAGES: Equal Special type of construc- 
load distribution among tion increases Cross-sec- 
brushes assured by special tional resistance resulting 
alloy shunts. Moulded-in in better commutation. 

shunt reduces resistance in- 
herent when attached to 
brush by other methods. 


. Fully insulated 
FEATURE: brush holders. 


ADVANTAGES: Eliminate 
current passing through fingers SEND FOR NEW BULLETIN G-102 & 
and springs. Use of copper pig 
tail bar lowers resistance of Since introducing the first practical electroplating 
circuit. Allow maximum acces- dynamo in 1876, H-VW-M has continued to develop 
sibility for maintenance or and manufacture generator sets to meet all low voltage 
inspection of brushes or com- requirements. 

mutator. 


We invite you to call upon our engineering staff, at 
any time, to help in solving low voltage application 
problems or in selecting the most economical and 
efficient units to meet your particular needs. 


HANSON-VAN WINKLE-MUNNING COMPANY 
MATAWAN, NEW JERSEY 
Manufacturers of a complete line of electroplating and polishing equipment and supplies 
Plants: Matawan, New Jersey +» Anderson, Indiana 
Sales Offices: Anderson + Chicago + Cleveland + Dayton + Detroit ; 
Grand Rapids + Matawan + Milwaukee » New Haven + New York » Philodelphia 
Pittsburgh Rochester Springfield (Mass.) Stratford (Conn.) Utico 
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Hats Off to the NAMF 


Contract, or “job” plating shops occupy an important and unique 
position in the metal finishing field. The problems inherent in success- 


ful job-shop operation are far more involyed than is customarily realized. 


Subject to unusually rapid fluctuations in business activity as a result 
of the customers they serve, the job-shops are, as a rule, unable to take 
advantage of many of the cost-reducing methods available to other types 
of shops, such as large quantity purchasing of supplies, mechanized 
processing equipment, or scheduled production. Yet they are required 
to quote prices for their services that compare favorably with those of 


shops operating with these advantages in their favor. 


To do this without sacrificing quality standards, jobbing shops must 
continually strive to make each operation as efficient as possible, and 
the important position of job-shops in the metal finishing picture is 


a high tribute to the business ability of their operators. 


A major factor in promoting and maintaining successful operation 
in this field is the valuable work being done by the National Associa- 
tion of Metal Finishers. Through their reports and assistance to mem- 
bers on such questions as costs, labor relations, and technical problems, 
this organization is rendering an outstanding service to the industry, 
and we can look forward to many new and significant developments 
toward lower finishing costs to come from the job-shop branch of the 


metal finishing field. 
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Magnesium and Its Alloys 


By H. K. Delong, Dow Chemical Co., Midland, Mich. 


Introduction 


TTEMPTS in the past to develop a successful 

process for electroplating on magnesium and its 
alloys have been, in general, quite discouraging. 
Factors such as the position of magnesium in the 
electrochemical series, along with its nature of being 
quite active in many neutral and most acid solutions, 
and its filming characteristics being such that hy- 
droxide forms on the surface in almost any aqueous 
solution before metal ions can be deposited, have had 
to be dealt with and overcome. 

Various methods have been advanced and are men- 
tioned in the patent literature for obtaining electro- 
deposits in both aqueous and nonaqueous media.' 
Experimental evaluation of these processes did not 
indicate much hope for their large-scale success, 
primarily because of insufficient adhesion of the de- 
posits to the base metal. The nearest approach to 
the development of a commercially feasible process 
was achieved by Loose through application of nickel 
from a nickel fluoborate type bath after etching and 
treating the surface in hydrofluoric acid.? This process 
gave adherent nickel deposits in small-scale operation, 
but was difficult to control, and impractical when 
attempts were made to use it on a larger scale. 


Development of Zinc Coating Process 


A new process has been developed and has been 
thoroughly investigated through laboratory tests and 
pilot plant operations for electroplating on magnesium, 
With this process, any of the metals that are capable 
of being electrodeposited can be applied to magnesium 


in a very adherent manner. In general, the process 
consists in the initial application of an immersion 
zine coating followed by copper striking and electro- 
plating in standard plating baths. 


Magnesium, being less noble than any of the com- 
mon metals, readily replaces many of them from solu- 
tions of their salts. In acid solutions, the immersion 


‘coatings are very nonadherent and powdery, while in 


strongly alkaline solutions, the coatings are more ad- 
herent but insufficiently so as to afford a base for 
electrodeposits. Most alkaline compounds, with the 
exception of pyrophosphates, do not attack magnesium. 
It was through the discovery that pyrophosphates did 
react with magnesium that the present method of zinc 
coating magnesium was possible. Pyrophosphates will 
readily dissolve oxide and hydroxide coatings from 
magnesium and actually brighten the surface. By the 
addition of certain ‘zinc salts to the pyrophosphate 
solutions, an adherent zinc film was formed. The 
quality of the zinc immersion deposit, it was found. 
was dependent to a marked extent on the rate o! 
deposition and also the ratio of zinc to pyrophosphate. 
Too rapid a rate of deposition caused less adherent 
coatings to form and, therefore, various inhibiting 
salts were added to control the reaction rate. It was 
found that flourides in small amounts were very eflec- 
tive and gave a much finer-grained zinc coating. The 
pH of the zine bath was also a consideration as was 
the use of carbonates in adjusting and maintaining 
this factor in the proper range 


A very suitable solution for applying the zine 1m- 
mersion coating by the pyrophosphate-zinc meth! 
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has the following composition and operating charac- 
teristics: 
120 grams/liter tetrasodium pyrophosphate 
(Na,P,0,) 
10 grams/liter zinc sulphate (ZnSO4.7H,O) 
10 grams/liter potassium fluoride (KF) 
5 grams/liter potassium carbonate (K,CO,) 


Treatment time = 3-5 minutes 
Operating Temperature = 175-1 
pH = 10.0-10.4, 


Solution mildly agitated. 


The reactions that occur in this bath are quite 
interesting when observed on a thinly oxide-coated 
magnesium surface. Upon the introduction of such 
a coated magnesium piece into it, there is an imme- 
diate evolution of gas and a brightening of the sur- 
face due to the oxide removal. Once the surface is 
free of oxide, the zine film starts to form and the 
surface gradually acquires a typical blue-gray color 
of the zinc. After a continuous zinc coating is formed, 
the gas evolution subsides to a point where little 
reaction is noted. The fact that the reaction ceases 
indicates that a continuous coating has been formed 
and no further build up of the zine will occur. The 
coating thus formed is extremely thin, and although 
it it has not been accurately measured, is known to 
be less than 0.0001” in thickness. X-ray diffraction 
analysis of the coating formed by this bath shows 
it to be pure metallic zine. 

In the zinc immersion treatment bath, the chemical 
compounds and concentrations, with the exception of 
the fluoride, are not exceptionally critical. The fluo- 
ride is added, as previously mentioned, to reduce the 
rate of immersion deposition on the magnesium sur- 
face. While good deposits have been obtained in 
fluoride-free baths on some alloys, the conditions of 
time and temperature are very critical. In general 
one per cent potassium fluoride or 0.75% sodium 
fluoride give optimum conditions for all the commer- 
cial alloys. If a greater percentage of fluoride is 
added, the rate of immersion deposition is retarded 
to too great an extent. It can be completely stopped 
when about five per cent is present. Either sodium or 
potassium pyrophosphate may be used and in _per- 
centages of 6 to 24 per cent. No ammonium salts 
are permissible in this bath as the presence of am- 
monia tends to produce less adherent deposits. Zinc 
fluoride, and zine cyanide also have been used to pro- 
vide the zine ion content, but are not quite as satis- 
factory on the higher aluminum content alloys. The 
actual temperature of the bath may vary from room 
temperature to boiling, although maximum adhesion 
and freedom from subsequent blistering is obtained 
at temperatures above 170° F. and preferably at 
175-185° F. The zine bath has a relatively long use- 
ful life andsdepletes quite slowly in pyrophosphate 
and zinc. The bath can be analyzed and replenished by 
additions of these compounds. The fluoride is lost 
primarily by drag-out and need be added only at 
infrequent intervals. Carbonate is required only as a 
means of pH adjustment. The presence of heavy 
metal salts, other than zinc, in the bath must be kept 
ata minimum. Chromium salts are particularly detri- 
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mental as they tend to inhibit the zinc coating forma- 
tion if present in quantities greater than a few hun- 
dredths of one per cent. It is therefore advisable to 
use de-ionized or distilled water and good commercial 
grade chemicals for making up and adding to this 
solution. 


Electroplating Procedure 


In the foregoing we have discussed the functions 
of the zinc immersion bath in detail, since it is the 
key to the success or failure of the subsequent electro- 
plating operation. It, of course, is not the first step in 
applying electrodeposits to magnesium and must be 
preceded by proper degreasing and pickling steps to 
secure a clean and homogenous surface as in plating 
upon other metals. 


PRELIMINARY SURFACE PREPARATION 


The surface must be free of non-metallic con- 
tamination such as the normal oxide or hydroxide 
coatings, inclusions of oxide, millseale, dirt, forming 
lubricants, previously applied chemical treatment coat- 
ings. oil, grease, ete. To insure the removal of foreign 
materials of these varied natures, the parts are first 
degreased and pickled prior to mechanical operations 
such as buffing. The pickling also tends to remove 
from the surface intermetallic compounds and_pre- 
cipitates which primarily occur in castings. It is par- 
ticularly important to pickle parts that are not buffed, 
or are not buffed over-all, so as to prepare the unbuffed 
surface for zine coating. To obtain a satisfactory 
surface condition, cast parts are pickled in 75-85% 
phosphoric acid, while wrought parts are pickled in 
20% acetic acid + 5° sodium nitrate. The pickling 
is carried out at room. temperature (70-90° F.) and 
pickling times of one to three minutes are required. 

In many cases it may not be necessary to give the 
preliminary pickle to magnesium parts as indicated 
above. Parts that are reasonably free of non-metallic 
inclusions and are to be polished or buffed over-all, 
may not require it. Photoengraved magnesium alloy 
printing plates do not usually require pickling prior to 
electroplating unless the plates have been stored and 
noticeably oxide coated after etching in the photoen- 
graving process. In cleaning magnesium in this ap- 
plication where little dimensional change or even 
minor loss of detail can be tolerated, the parts are 
immersed in 18% chromic acid for two to five minutes 
at room temperature. This pickling operation is fol- 
lowed by water rinsing and then by dipping in 15% 
hydrofluoric acid for three to five minutes at room 
temp. to remove any chromium films. The hydro- 
fluoric and chromic acid dips cause little or no dimen- 
sional change. 


MECHANICAL OPERATIONS 


After the pickling operations, if a smooth highly 
polished surface is desirable, the parts are wheel 
polished and buffed. In case of small parts tumbling 
and burnishing operations may be used. Where blast- 
ing operations are used, such operations should pre- 
cede the preliminary pickling. Blasting leaves a sur- 
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face that is highly reactive and not suitable for plat- 
ing, unless pickled afterwards. 


PRECLEANING 


After the parts have been prepared as has been 
previously described, the following cleaning steps 
are required before electroplating: 

A. Solvent degrease by any of the common methods 
such as vapor degreasing, solvent emulsion cleaning, 
etc., if buffing compound, heavy oil, or grease films 
are present on the surface. 

B. Soak clean for three to five minutes at 180-212° 
F. in an aqueous alkaline cleaning solution containing 
8 oz./gallon (6%) trisodium phosphate (Na,PO,.12 
H,O). Anodic cleaning for 10-20 seconds in this solu- 
tion at 6Y. at the end of the soak cleaning period is 
optional, but preferable. The anodic cleaning should 
not be prolonged, as the surface will become hydrox- 
ide coated due to anodic oxidation and will require a 
longer subsequent pickling time to break down this 
coating. 

C. Pickle for 15 seconds to 14% minutes in 1% 
hydrochloric acid (HC1). This pickle tends to ac- 
tivate the surface after alkaline cleaning. It should 
be for sufficient time to insure a uniform etching of 
the surface so that local passive areas are broken 
down and do not interfere with obtaining a uniform 
zinc coating. 1% acetic acid (CH,.COOH) appears 
to be more suitable for the magnesium-1.5% man- 
ganese alloy, although it is not required to obtain 
uniform and adherent zine coatings on this alloy. 


ZINC IMMERSION COATING 


The zinc immersion coating previously described 
in detail, is applied next. Parts should be rinsed in 
cold water only after the zinc immersion treatment. 
Do not use a hot water rinse. 


COPPER STRIKE 


Copper strike the zinc coated parts immediately 
after cold water rinsing in a Rochelle Salt type copper 


Figure |—Typical die cast magnesium alloy parts that have been 
copper-nickel-chrome plated by the new Dow process. 


Fig. I1—Copper-Nickel-Chrome plated magnesium die-cast parts 

after 120 hours in 20% Salt Spray test at 95°F. Total plate thick- 

ness as follows: Al = 0.0005”, B1 = 0.0010”, B2 = 0.00125”, 

B3 = 0.0015”, B4 = 0.002”. Samples B3 were buffed after 
nickel plating. 


cyanide bath of the following composition: 


5.5 oz./gal. (41.3 gms./liter) copper cyanide 

6.8 oz./gal. (50.8 gms./liter) sodium cyanide 

4.0 oz./gal. (30.0 gms./liter) sodium car- 
bonate (soda ash) 

6.0 0z./gal. (45.0 gms./liter) Rochelle Salts 

0.25 oz./gal. (1.9 gms./liter) sodium thiosul- 
phate (hypo) 


Free cyanide = 0.75 oz./gal. (5.6 gms. /liter 
pH = 10.0-11.0 (preferably adjusted to 10-10.5) 
Temperature = 115-120° F. 

Electrical contact is made quickly and a low cur- 
rent density of 5-10 A./ft.2 is applied for the first 
two to three minutes. Initial high current density 
striking is avoided as it is apt to cause inferior ad- 
hesion and possible subsequent blistering on high 
current density areas of the work. After the two to 
three minutes of deposition, the current density is 
increased to 15-20 A./ft.* and plating continued for 
at least five minutes. 


Copper PLATING 


Copper can be plated in heavier deposits by pro- 
longing the time in the Rochelle Salt bath, or bh) 
transferring the work to other alkaline copper cyanide 
or pyrophosphate baths. Proprietary bright copper 
plating baths are quite satisfactory for building up 
the copper thickness. The duPont High Speed Copper 
Plating Bath has been satisfactory, and good results 
have also been obtained with the MacDermid Bright 
Copper. The Unichrome Copper Pyrophosphate Bath 
must be modified by the addition of 4-8 02. gal. 
potassium fluoride for best results, particularly 0” 
complicated shaped parts. The latter solution tends 
to attack magnesium, and unless the parts are ©0!- 
pletely covered with copper from the strike or fluoride 
is added to inhibit this attack, rough deposits \'!! 
result. Cyanide type baths do not readily attack »a2 
nesium and can be used without modification. 
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Final Plating 
NicK EL PLATING 


\ickel may be applied from any of the conventional 
baths after copper plating. It is preferable that the 
nickel bath have a pH of about 4.0 or above. but 
good results have been obtained in lower pH baths. 
A copper plate of about 0.0005” minimum thickness, 
particularly on complicated parts must first be ap- 
plied to prevent attack of the magnesium through the 
pores in the copper. 


CapMIUM AND ZINC PLATING 


Cadmium and zinc have been applied directly over 
the zinc immersion coating from standard cyanide 
baths. Application over the initial copper strike has 
produced better results than application directly over 
the zinc immersion coating. 


Brass PLATING 


Brass may be applied either directly to the zine 
immersion deposit from a standard cyanide type bath 
or after the initial copper strike. 


SILVER PLATING 


Silver may be applied from conventional cyanidé 
baths after the initial copper strike, but it is prefer- 
able to plate heavier copper and apply a nickel strike, 
before silver plating to obtain the best adhesion to 
the copper itself. 


CHROMIUM PLATING 


Chromium has been applied directly to the zine 
immersion coating in standard baths. The adhesion 
of the chromium has not yet been satisfactory when 
applied in this manner. Copper-nickel-chromium de- 
posits may be readily applied. 


Racks 


Conventional non-magnesium racks may be used in 
this process. Organic rack coatings must be used to 
confine the exposed rack area to a minimum for 


Figure I1I—Chrome plated magnesium printing plates 
and cylinders. 


METAL FINISHING, July, 1948 


Figure !V—Direct printing plates of magnesium alloy chrome 
plated for wear resistance. 

electrical contact with the magnesium. The racks 
must be given a copper strike coating on exposed 
areas before use and then used only for copper plat- 
ing or given a copper strike after each cycle when 
used in electroplating metals other than zine or 
cadmium. It has been observed, when magnesium is 
in contact with other metals, an electrolytic effect 
occurs that interferes with a proper zinc coating being 
formed adjacent to the rack contact points in the 
zinc immersion bath. Copper also takes the zinc coat- 
ing in this bath immediately when in electrical con- 
tact with magnesium and this cell action is averted. 
Racks made of magnesium alloys may be used, but 
give poor electrical contact for the high current densi- 
ties involved in chromium plating. 


Stripping of Deposits 


In stripping deposits from magnesium, some care 
must be taken to avoid severe etching of the surface. 
Copper may be stripped using the alkaline polysul- 
phide dip followed by a dip in cyanide. To remove 
nickel the work is made the anode in an aqueous bath 
containing 15-25% hydrofluoric acid and 2% sodium 
nitrate. In this bath, the nickel goes into solution 
over a wide range of current densities. Upon being 
exposed, the magnesium surface polarizes completely 
due to the formation of magnesium fluoride. 

Chromium may be removed by the standard prac- 
tice for steel or nickel. The work is made the anode 
in a hot alkaline carbonate or hydroxide solution. 


Corrosion Resistance 


Chromium plated parts, such as handles for file 
cabinets, etc., have been exposed in a_ laboratory 
atmosphere for one year with no indication of cor- 
rosion or blistering of the plating. In some cases, 
these parts were plated with 0.0005” of nickel. In 
fact there has been no particular indication of cor- 
rosion of the magnesium or blistering of the plate 
during exposure of samples indoors, irrespective of 
the type of plating applied, for periods of six months 
to one year. 

Silver and chromium plated test panels have with- 

(Concluded on page 100) 
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Throwing Power of Electroplating Solutions 


By A. Mankowich, Darlington, Maryland 


Introduction 


GOOD many years ago’ the statement was made 

that it was desirable to determine periodically 
whether or not the use of a term such as “throwing 
power” had served a useful purpose. It is the object 
of this paper to review the various definitions of 
throwing power that have been proposed. Reference 
io the term today implies usually its definition by 
Haring and Blum® and its determination by the 
Haring Cell®.- Little mention is made of the con- 
siderable work of other investigators, possibly because 
of the superiority of the Haring and Blum concept, 
despite its admitted limitations. This review will indi- 
cate some of the reasons for the continued popularity 
of the latter, as well as the reasons for the criticism 
directed against it. 


Haring and Blum Definition 


Although the studies of throwing power by Haring 
and Blum? and by Haring* were not the first to 
appear in the literature, they will be discussed first 
because they provide an excellent background to which 
the work of other investigators may be compared. 
The few earlier investigations’® will be touched on 
later. 

An electroplating solution is considered to have 
good throwing power if it can plate the recessed por- 
tions of an object without the aid of auxiliary or con- 
forming anodes. The chief characteristic of such a 
solution is uniformity of metal deposition over the 
area plated. 

The Haring Cell is a device to quantitatively meas- 
ure a very simple case of throwing power, Figure I. 
The cell is usually made of hard rubber (Pyrex glass 
and glass-lined steel boxes have also been used), 
slotted at the ends and also at the sides 2.5, 5.0 and 
10.0 centimeters from one end. The inside dimentions 
are: length, exclusive of slots at ends, 15 em; width, 
5 em; and depth below the solution level, 5 cm. Sheet 
metal cathodes are placed in the slotted ends of the 
Cell, and are connected by a metal rod. A perforated 
or gauze electrode is used as the anode, being placed 
in one of the sets of slots between the ends of the Cell. 
Such an arrangement tends to make the current den- 


sity on each cathode uniform. Now, if the far cathode 
is twice as far from the anode as the near cathode. 
the solution resistance from the far cathode to the 
anode is twice that from the near cathode to the anode. 


Thus, if 


R,; = solution resistance from far cathode to anode. 
D, = Distance from far cathode to anode. 

* 


Then, 


R,, D,, 
Now let D; 
-K 
D, 
If we assume that a high frequency alternating current 
flows in the cell, there is no polarization at the cath- 
odes. It will also follow that, if 


I, = current density on far cathode 


near 


By definition, the ratio I, : I; is called the “primary 
current distribution” ratio, and is numerically equal 
to the distance ratio, K. Now, let us assume that a 


Figure |—The Haring Cell, showing gauze anodes in two of the 
three possible positions. The other position is in the slots halfway 
between the right hand gauze anode and the cathoce 
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direct current flows in the cell for a certain time. 
Fach cathode will gain in weight. By definition again, 
the ratio of the gain in weight of the near cathode to 
that of the far cathode is called the “metal distribu- 
tion” ratio. Thus, if 

= Weight of metal deposited on near cathode 


= far 


mM, 
—— = M = Metal Distribution Ratio 
Me 


Haring and Blum then proposed the following defini- 
tion of “throwing power”: “the deviation (in percent) 
of the metal distribution ratio from the primary cur- 
rent distribution ratio”. Thus, 
K-M 
Throwing Power = 100 x 
K 


Now, since perfect throwing power implies a condi- 
tion such that the metal distribution ratio is equal to 1, 
it is obvious that the value given by the Haring and 
Blum equation in such a case will be less than 100 per 
cent. Thus, for perfect throwing power, 

K —M K— ] 
100 x ——— = 100 x ———— 
K K 

In addition, it is evident that the throwing power 
numerical value will in all cases depend upon the dis- 
tance ratio used in the determination. These rather 
minor disadvantages have given rise to several modifi- 
cations of the Haring and Blum definition. 


Pan-Heatly Modification 


Pan* pointed out that it would be desirable for the 
equation for throwing power to give a numerical value 
of 100 per cent in all casess of perfect throwing power 
(when M = 1). Heatly* had attempted to accomplish 
this by comparing the Harine and Blum value with the 
value calculated for perfect throwing power for the 
same distance ratio, K. This modification was called 
“throwing efficiency” by Pan.” It is derived as fol- 
lows: 

K—M 
a) Actual throwing power = 100 x —— 
K 
K—1 
b) Perfect throwing power = 100 x ~ 
K 


Actual throwing power 


.. Throwing Efficiency = 
Perfect throwing power, or 
K—M 
K K—M 
100 x ———- = 100 x ——— 
K—1 K—1 
K 
But, although the numerical value of “throwing effi- 
ciency” does indicate how closely the throwing power 
has approached the ideal, and in addition is 100 per 


cent when M = ], it still is not independent of the 
distance ratio, K. 
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Field Modification 


Field then proposed a formula® for throwing 
power, also based on Haring Cell data, which gives 
numerical values that vary very little with change in 
the distance ratio. Also the numerical value of throw- 
ing power is 100 per cent when the metal distribu- 
tion ratio is 1. In addition all values lie between 
+100 per cent and —100 per cent, thus eliminating 
the extremely large negative throwing power values 
possible with the preceding definitions. The formula 
suggested by Field is as follows: 


K M 
Throwing Power = 100 x 


K+M 


Harr Modification 


Harr retained the definition of Haring and Blum 
and the Haring Cell. His contribution’ consisted 
of substituting wire cathodes for the sheet metal 
cathodes of the Cell. Using a cell whose inside dimen- 
sions were 50 cm. long by 6 cm. wide by 7 cm. deep, 
Harr fashioned his cathodes from 0.025 inch copper 
wire, bending the wire to form 5 passes, each 2!» 
inches long and 3/16 inches apart. The wire cathodes 
were placed at the ends of the cell. The reasons for 
this substitution were said to be the unequal heating 
effects in the cell compartments due to the difference 
in the currents flowing therein, which caused changes 


in solution conductivity and cathode polarization and 


BENT 
CATHODE 


Figure I|—Schematic illustration of the Bent Cathode test for 


throwing power. 
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thus led to erratic results when sheet metal cathodes 
were used, especially at higher current densities. With 
wire cathodes, more reproducible values were ob- 
tained because the total current flowing in the cell 
was so small that the difference in heating effects due 
to current distribution was not appreciable. 


Rogers and Conlon Modification 


In this modification," two brass plates wired 
back to back serve as the cathode. This cathode is 
placed between two anodes at an arbitrary distance 
ratio of 3:8. The two brass plates (compound 
cathode) are weighed before and after plating. 

Then, 
Throwing Power = 100 x 
Weight of Deposit facing Far Anode 


Weight of Deposit facing Near Anode 


Braund Modification 


Braund'* first called attention to the phenomenon 
discussed under the Harr modification; namely, that 
the unequal heating effects in the Haring Cell com- 
partments will affect the primary current distribu- 
tion, K. He suggested a correction factor to take 
into account the increased conductivity of the com- 
partment of the near cathode. Thus, if 


C,, = specific conductivity of solution at temperature 
of Wear compartment. 
C, = specific conductivity of solution at temperature 
of far compartment. 
K = primary current distribution ratio. 
Then, 
K' = — x K = corrected primary current ratio. 
C; 


This value K' is then used for K in the regular Haring 
and Blum formula. 


Limitations of the Haring and Blum Definition 


Most of the preceding modifications were proposed 
in order to correct obvious minor disadvantages in 
the original Haring and Blum definition of throwing 
power. The admitted limitations of this definition 
should be noted, however, before mentioning some of 
the remaining criticisms. Haring and Blum stated? 
that a value for throwing power has no significance 
unless the value of K and of the current density upon 
at least one of the two cathodes are also specified. 
A manufacturer of the Haring Cell® pointed out 
that throwing power results are comparable only when 
the same sized cell, the same cell ratio, same solution 
temperature and same total current are used. Farber 
and Blum emphasized again" that the value of throw- 
ing power depends upon the size of the cell and the 
primary ratio used. 


In the writer’s opinion, the most serious criticism 
of the Haring and Blum concept of throwing power 
was that made by Heatly,* who indicated that the 
ratio of solution resistances to two adjacent parts of 
a cathode was not constant, and that the currents to 


grass on steer Bar DRILLED HOLES RANGE 
IN DEPTH FROM 0.05" to 0.5'" BY 0.05™ steps. 


Pan’s Cavity SCALE. 


Fig. I11—Pan’s Cavity Scale. 


the two parts exert an effect on each other, {hus 
causing a readjustment in the current distribution, 
Since the Haring Cell does not simulate such actual 
practice, some doubt was raised as to the practical 
value of its data. Haring answered this criticis)' 
with the statement that this factor was not funda- 
mental and that results from the Haring Cell paralle| 
those in actual practice. Haring and Blum have 
claimed that throwing power depends upon. three 
factors, (a) change in cathode polarization with cur- 
rent density; (b) conductivity of the solution: and 
(ec) change in cathode efficiency with current density. 


Other Modifications 


One of the few studies antedating Haring and Blum 
was that of Horsch and Fuwa’ on the throwin: 
power of cyanide zinc plating solutions. They ar. 
ranged three plates, each connected to the cathode, al 
varying distances from the anode. The weight of 
metal deposited upon each plate was determined, thus 
giving an indication of the metal distribution in the 
solution. In this conception of throwing power, each 
of the three plates exerts an effect on the other two. 
thus simulating somewhat the condition that obtains 
in commercial plating. However, the criticisms of 
this method are that (a) the primary current dis- 
tribution cannot be determined, and (b) the current 
density on each plate is not uniform. 

Another investigation made prior to the work of 
Haring and Blum was that of Arndt and Clemens. 
They studied the throwing power of nickel plating 
solutions by means of a cathode consisting of two 
plates, one of which contained a small opening through 
which the current passed to reach the other plate. The 
same criticisms apply to this method as to that of 
Horsch and Fuwa. 


The Schlotter-Korpiun Equations 


These investigators (14) proposed three equations 
for the calculation of throwing power yalues of 4 
plating solution. First, if 


I, = maximum current ‘density consistent with good 
quality plating. 

I, = minimum current density necessary to produce 
a satisfactory deposit. 

C = specific conductivity of the solution. 

e,; = cathode polarization at current density |, 


9 99 ” ” 
Then, 
I, C 
Throwing Power = — | 1 + — (e:-e,) 
i. I, 


Since the above equation is based on the rati> 0! 
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maximum and minimum current densities, it tends to 
define “covering power” more than throwing power. 
While these two terms are more or less parallel in 
their effects, throwing power implies ability to deposit 
uniformly into recesses of a cathode, while covering 
power defines the degree of deposition over the surface 
of a cathode. However, as will be shown subsequently, 
the terms have been used interchangeably. 
In the second empirical equation, 


[, = maximum current density consistent with good 
quality plating. 


I, = greater than the minimum current density 
necessary for a good deposit, and such that 
I, 
— = 5, or 10. 
I, 
Q, = cathode current efficiency at I, 
6, = ni 
I 
Ther, I, xQ,| 
Throwing Power = ———]| C 
I, xQ, (€ — 
I 


In this equation, the investigators have followed the 
example of Haring and Blum by defining their value 
for throwing power in terms of an arbitrary current 
ratio depending on a distance ratio to some extent. 

In their third equation, Schlétter and Korpiun sim- 
plified their first equation by several assumptions, and 
arrived at the following: 


Throwing Power = 


I, e! 


Covering Power—Bent Cathode Method 


Farber and Blum defined'* covering power as the 
ability to completely cover a cathode with deposited 


Figure 1V—Hosdowitch modification of Pan’s Cavity Scale. 
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metal, or the extent that a cathode is covered. Throw- 
ing power, as already noted, implies uniformity of de- 
position on all parts of a cathode. One of the minor 
disadvantages of the Haring and Blum determination 
from the standpoint of the practical plater, is that the 
required equipment is rather complicated. To meet 
this objection, several investigators used cathodes bent 
at right angles (“bent cathode” method) to measure 
covering power or to qualitatively measure throwing 
power **** 1", In this method, a flat anode is placed 
opposite the bent cathode (90 degree bend), which 
thus includes recessed and protruding portions. 
Figure II. Farber and Blum" modified the method 
slightly, making the determination in the Haring Cell. 
using a definite distance ratio, and measuring the area 
covered by the deposit. Their results indicated that 
while the bent cathode method parallels the results of 
the Haring and Blum determination, it is not sensitive 
enough to distinguish between small differences in 
throwing power. Of course, a secondary advantage of 
the bent cathode method is that it may be used as a 
control tool for keeping a plating solution at optimum 
operating condition. 

Piersol'’* proposed the use of a 4 inch by 4 inch 
sheet of copper, in the center of which was stamped a 
14 inch wide groove varying from zero depth at one 
end to a 4% inch depth at the other. This sheet when 
used as a cathode gives semi-quantitative results of 
throwing power, as estimated from the maximum depth 
at which satisfactory deposition is obtained. 

Pan, who had critically analyzed’ the throwing 
power definition of Haring and Blum, proposed a new 
definition’? somewhat related to covering power: 
namely, throwing power is the ability of a solution to 
deposit in recessed portions of a cathode without 
“burning” the protruding portions. He measured 
throwing power by a cavity scale, which was a bar 
of metal containing a series of holes of the same dia- 
meter but varying depth, see Figure III. The holes 
were numbered so that each expressed the depth as per- 
centage of the diameter. Throwing power was thus the 
number on the deepest hole completely and satisfactor- 
ily plated, while no part of the cavity scale was burned 
from too high a current density. Thus, if: 

d = depth of deepest cavity completely and satis- 
factorily plated, with no burning of any part 
of the cavity scale. 

D = diameter of cavity 

Then, 

d 

Throwing Power = 100 x — 

D 
Pan claimed that results from the cavity scale more 
closely parallel commercial practice than did those 
from the Haring Cell, especially in the case of chro- 
mium plating solutions. 

As described above, the cavity scale suffered from 
two disadvantages. First, it was too large and bulky, 
and second, it was extremely difficult to produce a 
uniform current density on the scale even when using 
a plating fixture designed for the purpose. Hosdowich 
proposed*” a modification of the bar scale, consisting 
of a dise with the cavities arranged in a circle on one 
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Figure V—Tubular cavity scale for throwing power devised by Pan. 


face, Figure [V. Such a scale (disc-type), measuring 
only 6.77 cm. in diameter, eliminated the faults of the 
original bar scale, and could be used either in a com- 
mercial tank or in a small experimental arrangement. 
It is to be noted that while Pan’s original cavity scale 
definition implied the use of the highest current density 
consistent with no burning of any portion of the scale, 
he later considered it proper to use the method with 
any suitable current density. 


The 100 per cent cavity on the disc-type scale meas- 
ured usually TO mm. deep by 10 mm. in diameter. 
Plating solutions of high throwing power easily cov- 
ered such a cavity. Rather than deepen the cavities, 
Pan devised a tubular modification”! of the disc cavity 
scale, see Figure V. Originally this consisted of a piece 
of standard *¢ inch iron pipe, 2 inches long, threaded at 
both ends, and closed at one end by a brass cap which 
contained a 1/16 inch hole. Throwing power was evalu- 
ated as formerly, the depth of plating on the inside 
of the pipe expressed as percentage of the diameter of 
the pipe. In making a determination of throwing 
power with this method, the open end of the tube faced 
the anode. 


Wright®? described a device along the same lines as 
the preceding tubular scale. 


Pan later improved his tubular scale** by construct- 
ing it out of a solid rod which was cut into halves 
before the cavity was drilled. The cavity was made 
60 mm. deep by 10 mm. in diameter. When ready for 
a determination of throwing power, the two halves of 
the scale were held together by three screws. The 
advantage of this improvement was the ease with 
which the depth of the deposit could be measured on 
the inside of the scale after a test. A limitation of the 
tubular scale is that, because of excessive hydrogen 
evolution due to low current efficiencies, it is unsuit- 
able for use with chromium plating solutions. 


_ Mathematical Conceptions of Throwing P» 


No discussion of throwing power would be con 
without a reference at least to the excellent mat! 
tical presentations of throwing power that hay 
peared in the literature. Although of limited prac. | 
and experimental value, they are of interest fr. 
scientific standpoint. Piersol’s papers on the ‘ 
cient of metal distribution” and “electrostatic <j-; 
bution”** and Kasper’s papers on current distribu; 
will be of interest to those familiar with related 
pressions described in simpler fashion by Haring nq 


Blum. 


Remarks 


In conclusion, it appears to the writer that the cop- 
linuing popularity of the Haring and Blum definition 
of throwing power and its determination by the Har. 
ing Cell is due to its relative ease of determination 
and its dependence on factors shown to influence 
throwing power. None of its limitations and disad- 
vantages appear to be serious enough to warrant its 
discontinuance in studies of the properties of plating 
solutions. More consideration should be given to 
Field’s modified equation for throwing power’. 
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Mechanics: Forgotten Factor 
Electroplating—Part 


Joseph B. Kushner, Metal Finishing Consultant, New York City 


This is the third in this series of timely dis- 
cussions on the importance of various physical 
factors affecting electrodeposition of metals, 
and points out how viscosity affects dragout, 
concentrations, and electropolishing.—ED. 


N PART II of this series of articles, surface tension, 

a property of all fluids, and its vital relationship 
to electroplating, was discussed. We will now con- 
sider an internal property of fluids that is as equally 
important, if not more so, in connection with electro- 
plating. This internal property is called viscosity. 
The name is derived from the Latin word viscosus, 
meaning “sticky.” 


Viscosity can be simply explained as the resistance 
offered by a layer of fluid to another layer of the 
same fluid moving across «it. It is sometimes called 
the internal friction of a fluid. 


Perhaps the easiest way to make it clear is through 
an analogy often used, that of a deck of cards. If 
you had a perfectly smooth deck of cards and you 
slid the top card along the deck, the card beneath it 
would not move, nor would any other card beneath 
that. On the other hand, with any actual deck of 
cards, you cannot slide the top card along without 
moving the card underneath to some extent and the 
one below that and so on, as is illustrated in Figure I. 
The friction between the card surfaces causes the 
force that is applied to the top card to be transmitted 
to the next card and so on down the deck. In other 
words, the resistance the card moving force en- 
counters is of such a nature to oppose shear. When 
one of the cards starts moving in one direction, the 
rest of the deck wants to go in the same direction. 
In the case of a liquid, which can be imagined to be 
divided into an infinite number of planes or layers, 
when you slide one layer over another this shearing 
force is resisted by the friction force of viscosity. 
Where one layer of the liquid goes, the rest wants 
to go also! 


_ Viseosity is mathematically defined in the follow- 
ing way: 
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If there are two planes of liquid, each of area A, 
separated by a distance L, and a force F is applied 
to the top layer, as shown in Figure II, causing it 
to move with a velocity U with respect to the bottom 
layer, then it is found by actual experiment that the 
force F required to produce this motion varies di- 
rectly with the velocity U and the area A, and in- 
versely with the distance L between the two layers. 
Stating this variation in symbols gives 


To make this an algebraic equality, a proportion- 
ality constant Z must be inserted on the right hand 
side, giving 


If F is measured when the area A equals 1 sq. cm., 
U is 1 cm. per second, and L is 1 em., then F = Z; 
and accordingly, Z is the force in dynes required to 
produce a relative motion of one cm. per second 
between two liquid planes one sq. cm. in area, one 
cm. apart. Z, the proportionality constant, defined 
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‘at room temperature, changing the sugar con 
tion from 20% by weight to 40% increase- 
initial viscosity 300% and changing the suga: 
centration by weight to 60% increases the 

viscosity 2800%! Viscosity is also a functi, 
chemical composition or structure because ¢: 
substances possess the power of acting as “in| 


to lubricants,” so to speak. 


sail — _ There are many ways in which viscosity ma 
= a measured but the use of the Ostwald pipette, in \ 
= 7 the viscosity is determined by the time required ‘y 
a liquid to fall through a given distance in a capillary 
Figure |. Illustrating effect of friction. Upper sketch—no friction tube, is probably simplest and most convenient {\,; 


present. Lower sketch—friction present. electroplating control use. 


Viscosity and Drag-Out 


this way, is called the viscosity of the fluid under In removing an object from a plating bath a cer. 
sideration. tain amount of the electrolyte clings to the surface of 


The name of the unit of viscosity is the Poise, 
after the French physicist, Poisuelle, who carried on 
many fundamental investigations in the field of vis- 
cosity. Practically speaking, the Poise is too large a 
unit for convenience in use (the viscosity of water 
at room temperature is approximately .01 Poise) so 
the units actually used are centipoises, which are 
hundredths of a poise. Thus the viscosity of water 
at room temperature is given as | centipoise. 


Viscosity is extremely important in electroplating 
because the resistance offered to any body moving 
through a fluid is a function of the viscosity of the 
fluid. In electroplating, the ions moving through the 
electrolyte, encounter such frictional resistance. Vis- 
cosity is also a governing factor in determining the 
turbulence of agitation, such as may be produced in 
a plating bath, the thickness of liquid film clinging 
to a piece of work removed from the plating bath 
(drag-out) and the thickness of the diffusion film 
at the cathode and anode during the electroplating 


pre cess, 


DRAG- OUT FLUID 02/700 FT 


VISCOSITY —> 
Viscosity is a complex function of composition, 
concentration and temperature. In general, viscosity 
decreases with temperature rise and increases with 
increasing concentration. In water for example, there 
is very roughly a 2% reduction in viscosity with every 
one degree of temperature rise (centigrade) but 
actually, for most liquids, the viscosity is an exponen 
tial function of the temperature. In a sugar solution 


the object because of the surface attractive forces of 
adhesion (surface tension) and the frictional forces 
between the liquid and the solid. In order for the 
liquid to have come away from the main body of the 
bath, it must have been sheared away. Obviously. 
then, the viscosity of the plating bath must play a 
very important role in determining the thickness of 
the clinging layer (amount of drag-out). 


To the writer's knowledge few studies have been 
made of the subject. Experimenters in another field 
have shown that in the case of wires being removed 

F A from a liquid, the thickness of the liquid layer cling- 


ing to the wire varied directly with viscosity. but 
theoretical considerations show that the variation |s 
not necessarily linear in all cases, the form of the 
function depending on shape of the object as well 


Hull, in a study presented at the A.E.S. convention 
of 1938, gave some data on the effect of viscosity 0) 
drag-out. He found that there was a direct variat" 
(under essentially constant removal methods) betw«°n 


Figure Il. Viscosity definition. 
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viscosity of the plating baths tested and the 
ume of drag-out on a metal panel. (See Figure 
In fact, the correlation was proposed by Hull 
as a method for actually determining drag-out losses 
from plating solutions, based on the viscosity of the 
plating solution and the square feet of area passing 
through the tank. Actually this is open to question, 
inasmuch as changing the withdrawal velocity or the 
shape or angle of withdrawal will cause a marked 
difference in drag-out losses, as was proven by Soder- 
berg in his paper on drag-out presented to the 1935 
\.E.S. Convention. Furthermore, surface tension in 
all probability will also effect the result. 


In considering two plating solutions, however, the 
relative drag-out losses can be determined between 
the two, all other things being equal, by a simple 
viscosity measurement. Thus if a cyanide copper solu- 
tion which has a viscosity of 1 centipoise is being 
compared with respect to possible drag-out loss with 
another copper solution which has a viscosity of 2 
centipoises, the 1 centipoise solution would have half 
the drag-out loss (by volume) of the 2 centipoise 


— 


Figure IV. Natural convection during electroplating. 


solution. Actually, the saving in terms of weight of 
metal lost would be considerably more than 2 to | 
in favor of the low viscosity solution because the low 
viscosity solution has a lower copper concentration 
as well as a lower viscosity. 


In order to minimize drag-out losses, Hull suggests 
as values which should not be exceeded for the common 
cyanide plating baths, the following viscosities: 

CYANIDE TYPE BATH VISCOSITY (cp) 

Cadmium 
Copper 
Silver 
Zinc 


l. 
l. 
1. 


To reduce drag-out losses from a plating bath, the 
solution should be worked as warm as possible and 
it should have the lowest possible solids concentra- 
tion, compatible with good results. A third possi- 
bility is to find an addition agent that will act as an 
“internal lubricant.” There is room for a consider- 
able amount of research on the subject of plating bath 
Viscosity and drag-out! 


METAL FINISHING, July, 1948 


Figure V. Stratification in a plating bath. 


‘iscosity and Plating Bath Stratification 


In the operation of a plating bath, as shown in 
Figure IV, the heavy metal ions, as they come off 
the anode, tend to sink because of gravitational forces. 
At the cathode where the heavy metal ions have just 
been deposited, the surrounding solution becomes 
lighter in weight and tends to rise. This causes a 
natural convection circuit as indicated in the figure. 


The more viscous a plating solution is the less 
chance there is for natural mixing by convection be- 
cause convection involves the motion of one part of 
a fluid with respect to another. This being so. as the 
process continues, (if not countered by some form of 
agitation) more concentrated solution tends to. sink 
down to the bottom and remain there, while the lighter 
and less concentrated solution remains on top. The 
situation becomes similar to that in a poorly heated 
100m in which all the warm air is near the ceiling and 
the cold air is near the floor. The solution, in other 
words, tends to stratify in layers (Fig. V) with the 
most highly concentrated solution at the bottom. Once 
such stratification has taken place. a plating solution 
may stand around for days, with extremely large 
concentration differences at the bottom and top of 
the tank. 


Thus, for example, in daia presented anonymously 
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Figure VI. Stratification effect in a copper refining bath. 
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in The Monthly Review of the AES, a plater gives the 
following figures on stratification in a white nickel 
bath (mechanical plating). 


SOLUTION IDLE 48 HOURS 


Nickel pH (color- 
Sp.Gr. (o0z./gal.) metric) 
Top of tank 1.050 L55 6.8 
Center of tank 1.130 6.37 5.3 
Bottom of tank 1.140 6.91 4.4 


Here is a case where there is a variation of almost 
90% in metal content, and 50% in pH! The figures 
are in all likelihood approximate, but they do give an 
idea of the possible magnitude of stratification. 


Another study of stratification, this time made in 
a copper refining bath, which is essentially an acid 
copper plating solution, was made by Pyne many years 
ago. Operating at a current density of 36 amperes 
per sq. ft. he obtained the figures given below and in 
the graph (Figure VI), without agitation. 


Depth Sulfuric 
Below Copper Acid 
Solution Content Content 
Level grams/liter grams /liter 
6” 23.4 179 
38.0 164. 
28” 51.8 151 
39” 05.5 138 


Highest cwrent 
here 


Viscous film 
hickesl sp volley 
thinnest at peak 


— 


Figure VII. Electropolishing (magnified cross-section). 


Here there is a concentration difference 0} 
in metal from bottom to top, and 30% in acid co 
On circulating the solution through the » 
tank at a rate of 6 gallons per minute, the fol 
set of figures was obtained: 

Depth Sulfuric 

Below Copper Acid 

Solution Content Content 

Level grams/liter grams/liter Sp. Gi 

38.4 174 1.213 
39.2 172 1.216 
40.2 171 1.216 
49.9 153 1.228 

As shown by the graph, perfect mixing would have 
resulted in the vertical straight line showing an 
average concentration of copper of 41.5 grams per 
liter. With no agitation, curve $2 results and with a 
circulation of 6 gallons per minute curve £3 shows 
an approach to the theoretical line of perfect mixing. 

Besides concentration stratification in viscous plat- 
ing solutions there is also a possibility of thermal 
stratification if the bath is heated. In a bath that 
is heated from the bottom it is frequently possible to 
have a variation in temperature, particularly in deep 
tanks, of as much as 10°C. and more. Since many) 
plating solutions show a rise of roughly 2% in 
conductivity with every 1 degree of temperature rise 
(As noted previously, viscosity diminishes by 2° 
with every degree rise permitting faster passage of 
the ions and therefore higher conductivity in the 
same ratio! ), it is possible to have a variation in con- 
ductivity from this source alone of as much as 20%. 

Every plater is familiar with the sight of plated 
deposits in which the plate is heavy on the bottom 
and light or burnt on top, and other types of non- 
uniformity along the vertical axis of the work. Aside 
from electrical considerations which tell us that larger 
amounts of current flow to the edges and points on a 
piece of work, the bogies of concentration and thermal 
stratification can be blamed for the rest! 

To overcome non-uniform plating resulting from 
stratification, therefore, it is important that the plat- 
ing solution have a minimum viscosity and that there 
be some means for properly agitating the plating 
solution. 


Viscosity and Electropolishing 


In electropolishing, viscosity plays an extremely 
important part. Electropolishing is an anodic process 
in which a metal anode is electrochemically attacked. 
in a suitable medium, in such a preferential manner 
that the rough spots (relatively speaking) are 
“smoothed” and a lustrous, if not mirror bright finish 
is produced. The theory that best seems to account 
for this action suggests that at the high current densi- 
ties used, a viscous film of anode reaction products 
of relatively high electrical resistance, surrounds the 
work and settles in the “valleys” of the anode, leav- 
ing the “peaks” or high spots comparatively free of 
this product. Accordingly, the electrochemical action 
takes place preferentially at these peaks, which results 
in a gradual smoothing down of the surface |» 4 
lustrous state. This is illustrated in Figure VII. 
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Figure VIII. Reynolds experiment. 


If this theory holds, then control of the viscosity 
of the anode surface film is of vital importance, for 
the viscosity of this film controls the rate of flow or 
movement of the film and therefore the protection the 
film offers to low spots. Examination of the patent 
literature on electropolishing shows the presence in 
electropolishing electrolytes, very frequently. of vis- 
cosity increasing substances such as glycerine. With 
horizontal surfaces the viscosity, obviously would not 
be as important as with vertical surfaces, because on 
horizontal surfaces, a film once formed would tend to 
stay (on the top side at least), whereas on vertical 
surfaces a film of heavy anodic reaction products 
would tend to drop off because of gravitational effects, 
and this could only be countered by the resisting force 
of viscosity. Here is another excellent field for 
research! 


Fluids in Motion 


Many years ago a British scientist by the name of 
Osborne Reynolds, who was interested in the way 
water flowed in pipes, performed the simple experi- 
ment illustrated in Figure VIII. He had a reservoir 
outlet controlled by a valve which was used in filling 
the glass pipe P with water flowing at various -rates 
of speed. At the inlet end, he had another smaller 
reservoir which fed into the main tube a needle thin 
jet of colored dye solution. Reynolds observed that 
when the water flowed below a certain rate of speed 
in the glass tube, the dye solution entering from the 
narrow jet did not mix with the rest of the water 
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Figure IX. 
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where it entered, but traveled downstream as a 
separate thread of color a considerable distance be- 
fore it finally mixed or diffused into the main body 
of the stream. With the water stream velocity below 
this critical point, the dve entry jet could be shifted 
to any point of the pipe cross section and the same 
behaviour would be noted, ice., straight line orderly 
flow parallel to the wall of the tube. 


As the water stream velocity was increased by open- 
ing the feed valve more and more, a point was 
reached where the dye solution no longer traveled 
downstream with an orderly motion parallel to the 
length of the pipe. At this critical point, the dye solu- 
tion, almost the instant it issued from the jet would 
be completely mixed with the water stream and _ the 
stream was uniformly colored throughout. This indi- 
cated that, above the critical velocity of water flow. 
a completely erratic and random motion took place 
in the water which ‘was causing the immediate mixing 
of the dye solution and the water. Reynolds in this 
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Figure X. 


classic experiment discovered and recognized the 
two types of liquid flow, viscous flow and turbulent 
flow. 

In viscous flow, such as in a pipe, the water parti- 
cles move in straight lines parallel to the pipe walls 
and the velocity of flow is such that it distributes 
itself with respect to the pipe cross section, some- 


thing as illustrated in Figure IX, in the form of a 
parabola. With turbulent flow, the motion is com- 
pletely disorderly and there are eddies throughout 
the cross section except close to the pipe wall where 
the velocity falls off to zero. Repeated tests all prove 
that no matter how turbulent the flow, a region ex- 
tremely close to the pipe wall is always in viscous 
flow. The viscous region or film may be reduced to 
practically the vanishing point, .0OL” or less, but it 
cannot be removed completely. In this viscous region, 


transfer of matter must depend purely on diffusion. 


While this phenomenon was first observed in pipes. 
the same principle holds in any fluid-solid set up as 
long as there is relative motion between the solid 


and the fluid. 


In honor of Reynolds, the criterion which determines 
whether fluid flow is viscous or turbulent, is called 


(Continued on page 72) 


— | i 
— | 
WATER : 
— i 
é 
J 
| P 
| 
| 
59 


By L. F. Strong’, Detroit, Mich. 


ECAUSE polishing and buffing is often one of the 

biggest single items in the cost of a finished metal 
product, a visit through Fisher-Ternstedt’s main plant 
in Detroit, (Fisher Body-Ternstedt Division manufac- 
tures all interior and exterior door handles and hard- 
ware for all General Motors automobiles), provides 
an excellent lesson in controlling high polishing gosts. 

The firm’s selection of wheels, glues, and abrasives, 
their methods of preparing the polishing and buffing 
wheels, and their actual polishing and buffing opera- 
tions, are well laid out and as automatically efficient 
as possible. Although many types of moldings are 
processed in this plant, this article deals only with 
three types of automobile moldings: garnish, reveal, 
and outer panel. 

In order to obtain a maximum uniformity in polish- 
ing wheel set-up, polishing wheel rooms were estab- 
lished. Wheels are made up of several sections of 
cloth buffs, each section consisting of from 25 to 30 
layers of buff cloth which are sewed into one section. 
These sections of buff layers are glued together to 
form a wheel of desired thickness. Glueing has a 
tendency to make the wheel off-balance, and this is 
corrected on a wheel-balancing unit (Figure I), where 
the face of the wheel is made to run true with the 
shaft, with no “wobble.” Wobbling of the wheel 
is corrected by the use of small lead weights which 
are attached to the sides of the wheels, and an arrow 
is painted on the side of the wheel to show the direc- 
tion in which it should be rotated when put to use. 
Also painted on the side of the wheel is the number 
of the grade of emery used on the wheel. Each time 
a polishing wheel comes back to the wheelroom for 


Fig. |—Balancing a polishing wheel—note lead weight and grit 
number on side of wheel. 


Surface Finishing Automobile Moldings 


Fig. !i—Oscillating-type automatic buffing machine. Workman 


setting up, it is coated with the same size of emer, 
specified by the number on the side of the wheel. 

The wheel is then given a sizing coat of melted glue. 
applied to the surface with a brush. This glue is key) 
at about 140° F. in water-jacketed electric heaters, 
After glueing, the wheel is rotated in an abrasive grain 
tray containing the desired grade of abrasive. Aj 
Fisher-Ternstedt these grades of emery vary any- 
where from 40-300 grain size. The coarser grades 
of emery, (40-80), are used in preliminary opera- 
tions for rough polishing when necessary. The parts 
are then worked down to a fine finish with the finer 
grades of emery, (150-200). 


Polishing wheels may be given one, two or three 
coatings of emery; in any case the first two coats are 
allowed to set completely before the third or final 
coat is applied. The final coat is allowed to dry for 
24 hours at room temperature before the wheel is 
used for production. To make the wheel flexible, at 
the start of the polishing operation the worker softens 
the cushion of the head by turning the wheel by hand. 
and hitting the head in several places with a round 
steel bar, at a 45° angle to the rotational plane of the 
wheel. This makes the wheel more pliable for polish- 
ing. 

While polishing, the operator from time to time 
applies an emery cake and a grease stick to the wheel 
surface which gives an additional cutting action to 
the wheel. After polishing, the panels are sent to the 


plating department to be copper plated and copper 
buffed. 


at far end loads parts into fixtures. Operator in foreground con- 


trols wheels and compound feeding. 
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Fig. II]—Rolling mill for forming edges on stainless steel trim 
molding. 


Copper buffing of these outer panels is done on an 
oscillating type machine. The machine is set up to 
accommodate two lengths of parts: left and right 
hand outer panels, and left and right hand rear 
quarter panels. This oscillating type machine, by the 
way, is adaptable, and is used for many other straight 
parts. Three panels are mounted on one fixture. A 
workman places the panels in the fixtures and starts 
them through the machine. The fixtures are carried 
thru the machine on a chain belt, as shown in Figure 2. 
Four buffing stations buff the topside of the panels, 
and two buff the sides of the panels as they travel past 
the wheels. Another workman stands beside the ma- 
chine, controlling the wheels and application of the 
bar compound. This compound is a lime-based, copper 
or nickel coloring compound. This lime compound 
was developed at Ternstedt and is manufactured to 
their specifications. After this operation, these parts 
are cleaned, bright nickel and chrome plated, and are 
then ready for shipment to a General Motors car 
division. 

Chrome-plated door garnish moldings, (inside 
window moldings), are buffed on an automatic roller 
type buffing machine. These moldings have already 
been polished at their welded corners, and have been 
copper and chrome-plated. Each molding is mounted 
on a buffing fixture and a special lime bar compound 
is applied to the wheels. The fixture is manipulated 
by a gear driven device which passes each molding 
under two wheels to complete the buffing. One wheel 
hits the top position and the other wheel hits the 
side. These roller type buffing machines also accom- 
modate crease, or trim moldings. 


With reveal door moldings (outside window mold- 
ings), the highly polished strip of 18% Chromium 
stainless steel passes thru a rolling mill shown in 
Figure 3, where the edges are formed and beaded and 
the strips cut off to length. Another light forming 
operation is performed on these parts, after which 
the inside edges are buffed, using a three-wheel oper- 
ation on an automatic machine. The compound used 
for this operation is a stainless steel bar compound 
containing aluminum oxide abrasive. Further forming 
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Fig. !¥—Automatic roller unit. Operator feeds abrasive to wheel 
thru foot-operated spray gun. 


operations are then made, and the moldings arrive at 
an automatic roller buffing unit similar to the one 
shown in Figure 4. At this particular machine, how- 
ever, a liquid tripoli compound is applied to the buffing 
wheels from a spray gun operated by a foot pedal. 
The liquid compound has proven very economical, as 
the compound is applied to the wheels only as 
needed, as compared to the continuous application and 
waste of bar compounds. Furthermore, there are no 
loose ends, or nubbins, to be reclaimed or wasted. 
Each molding is mounted in a buffing fixture and is 
oscillated under the wheel by the operator. Since the 
inner edges have already been buffed in the preceding 
stages, the top surface is hit the hardest so that it will 
blend into the inner edge. 

The method of keeping the fixture under the buffing 
wheel in this machine is unique. On each fixture is 
mounted a section of roller chain. Under the buffing 
wheel, mounted on to the bench, is a sprocket that is 
rotated by a drive unit located under the bench. The 
operator merely has to engage the chain and the sproc- 
ket, and the molding is moved uniformly thru the 
buffing cycle. This roller unit is adaptable to many 
other types of parts, the only requirement being a jig 
designed for the particular part being buffed. A 
present 25 or 30 different forms are handled on this 
equipment. Figure 4 clearly shows the chain mounted 
on the under outside of the buffing fixture. 

When the scarcity of buffs was prevalent, Ternstedt 
decided to manufacture their own. A department was 
set up which now supplies most of the buffs used 
throughout the plant. To control the hardness of the 
buffs, four types of stitching were standardized on: 
spiral sewed, square sewed, vertical stitched, and a 
utility buff on which the stitching is varied. The 
square sewed buff is the hardest and is used for copper 
buffing, while the spiral sewed buffs are used princi- 
pally on interior hardware for final coloring opera- 
tions. 

By a careful study and unceasing supervision of 
their polishing and buffing methods, the company has 
managed to effect important economies in their finish- 


ing costs. 
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By A. T. Steer, D.S¢., Birmingham, England 


Introduction 


HE phenomenon of exfoliation by partial or com- 

plete peeling of an electrodeposited layer, or the 
condition that produces “blisters” in a plated layer 
after storage, has been a problem to electroplaters for 
a long time. Its cause is commonly attributed to lack 
of chemical cleanliness during the preparation prior to 
actual plating, and doubtless this is one of the causes. 
This view, however, is offset by the enormous amvuunt 
of research which has been carried out on the various 
modes of cleaning, and with modern anodic and 
cathodic cleaners it is difficult to account for lack of 
cleanliness. Yet exfoliation occurs just as ever, and 
the tragedy of this occurrence is that the usual ad- 
hesion and porosity tests give the plating a clean bill 
of health at thé time of its deposition, but after storage 
or service the plate shows signs of this “loose-skin” 
effect, resulting in final exfoliation of the plate from 
the base metal. This “delayed action” type of exfolia- 
tion, occurring after a lapse of weeks or even months, 
cannot be associated with original grease, oil, or dirt 
left on the surface at the time of processing in the 
plating shop, and hence it becomes necessary to look 
further for an explanation. There is obviously only 
one line to pursue when investigating this problem. 
and that is to find out the properties of the surface of 
a metal and its influence on the electrodeposition. 
After all, the plater is only concerned with the sur- 
face. and so the reactions of surfaces to various treat- 
ments, both of a physical or a chemical nature, be- 
come a vital link in the chain of plating processes. 
The object of the present paper is to deal with this 
aspect of the problem only. 


Nature of Polished Metal Surfaces 


Our first knowledge of surfaces and their character- 
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The Mechanism Exfoliation 
Electrodeposited Surfaces 


Fig. 1—(Left) Annealed medium carbon 
steel, turned and ground. Section through 
surface showing plastic deformation and 
severe fragmentation. 
area from which plating exfoliated com- 
pletely, due to surface condition. (1200 x) ewan 

Fig. 2—(Right) Section through flow-layer 
produced by tangential pressure of cam 
working on hard-chrome plated surface of 
oil hardened, medium carbon steel. Chrome woe a; 
00027”. Time to produce this condition 


Section cut from 


was 5 hours. (3000 x) 


istic properties was due to G. T. Beilby’s work, and 
from his observations he originated the well-known 
“amorphous layer theory.” This theory postulates that 
when a crystalline body, such as a metal, is polished 
or burnished, the surface layers of the exposed ery stal- 
line formation are caused to flow. This flowed metal 
layer, according to the hypothesis, is no longer com. 
posed of orderly arranged crystals, as existed prior to 
the polishing, but is composed of randomly situated 
atoms. Metals are crystalline solids, at least as far as 
general experience and practice is concerned. Crystals 
are characterised by the orderly arrangement of their 
constituent atoms, and although geometrically perfect 
forms of crystals are not found in a metal as far as 
the appearance of their external form is concerned, 
X-ray crystal analysis shows that despite the disparity 
in shape between a fully formed crystal and the grains 
of a metal, the internal structure of both are similar. 
Each possesses characteristic symmetry, each is com- 
posed of unit cells of a definite order, such as cubic, 
hexagonal or tetragonal forms, and the behaviour of 
the perfect crystal is simulated by the grains of the 
massive metal. 


The outstanding property of a metallic crystal is its 
capacity for “slipping” when subjected to a stress. 
This property is remarkable, in that the phenomonen 
of slip is a very restricted process, and after primary 
slip has taken place, the plane that has yielded to the 
imposed stress appears to reinforce itself so that a 
greater stress is required before further movement 
can take place. This property is as true of the surface 
crystals as it is of the internal crystals which compose 
the bulk of a metal. The action of polishing imposes 
a stress on the surfaces of the crystals lying in the 
plane of the metal surface. This causes slip to take 
place and with successive slipping the faces become 
deformed. Another characteristic property of metallic 
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Fig. 3. Surface distortion, fragmentation and 


automatic. Dark phase brass, light an automatic (> 
phase = brass (X 1,200). 


crystals is that by deforming them by imposed work 
the crystals fragment into “crystallites” or minute 
replicas of the parent forms from which they orig- 
nated. This fragmentation increases the hardness of 
the surface, and by a process of breakdown, the crystal- 
lites become smaller and smaller, until the original 
surface of the metal becomes covered with a series of 
layers composed of these minute fragments of the 
original crystal surface. The actual “Beilby layer” or 
truly amorphous (i.e., non-crystalline) layer is situ- 
ated at the surface extremity, and is usually of the 
order of 50 Angstrom units (A) in thickness. This 
layer will not concern the present work on the surface 
of metals, as it is very difficult to conceive of such a 
layer existing on the extreme surface after anodic 
etching, especially when it requires 5,000 such layers 
superimposed in order to make up 0.001 in. thickness 
of matter. Although the Beilby layer is not vitally con- 
cerned in this work, its properties are of importance 
when dealing with extremely thin surface layers. The 
layers which play such an important part in the sur- 
face properties as far as the plater is concerned are 
situated in the zones directly below that of a true 
Beilby layer. These are capable of being resolved at 
high magnifications, and can be examined with ad- 
vantage. 


Appearance of Flow Layer 


A series of flow layers on steel and chromium. are 
shown in Figs. 1 and 2, at 1,200 and 3,000 diameters 
respectively. These photomicrographs show the zone 
of plastically flowed crystallites which can be seen on 
the surface of a section of metal which has been 
polished by buffing or by rubbing, as in the case of a 
cylinder wall on which a piston has been working. 
The flow layer in Fig. 1 is composed mainly of crystal- 
lites, and has been formed by considerable tangential 
rubbing on the surface of a cylinder 5¢ in. in diameter. 
The softer matrix of ferrite (white in the photograph ) 
has been drawn out into long tapering threads, whereas 
the pearlite (the laminar constituent) has decidedly 
fragmented. The behaviour of a two-phase material is 
always characterised by the softer constituent display- 
ing considerable plasticity, whilst the harder invariably 
fragments. A similar flow layer is found on the sur- 
face of 60 : 40 brass, where again a two-phase field 
exists. The condition in Fig. 2 is quite different, and 
although its form and characteristics are similar in all 
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1 per cent ammonium persulphate). 


Fig. 4. Heavily distorted surface structure Fig. 5. Stress exfoliation of bright nickel 
bridging on 60:40 brass machined on an in 60:40 brass due to drastic machining on 


respects to the preceding types, it was produced by 
excessive rubbing ginder lateral pressure. The flowed 
layer illustrated in Fig. 2 at 3.000 diameters is par- 
ticularly striking as it exhibits all the properties found 
in such layers. These properties are characteristic and 
in the example in question, the whole layer is stratified, 
and shows successive strata which have been superim- 
posed due to the primary fragmentation of the parent 
crystalline structure and to the plastic deformation 
brought about by the work on the surface. The upper- 
most layers are severely cracked, exhibiting a funda- 
mental property of brittle material, viz.. transverse 
fissuring, with distinct voids which are doubtless 
formed by the “bridging” of the fragmentary ma- 
terial. The adhesion between layers does not appear to 
be of a high order and there are distinct signs of dis- 
location in parts. The stratum situated directly in 
contact with the true crystalline material is the best 
established of the whole layer, but this shows a form 
of “granulation” and distortion, and it, too, exhibits 
the lack of true adhesion at the junction between the 
metallic crystals and the layer itself. The properties 
of such a layer are best understood if compared with 
those of pitch, which flows plastically under the in- 
fluence of gravity, but which fractures easily if given 
a sharp blow, thus portraying two attributes, each 
the antithesis of the other, viz., plasticity and brittle- 
ness, 

The fact that a layer exists at all entails a plastic 
deformation, and that it crazes in a transverse plane 
requires the presence of non-yielding material; thus 
the layer possesses dual characteristics which can only 
be explained by the presence both of material capable 
of plastic working and of that which exhibits the 
properties of an amorphous body. This can be inter- 
preted as being composed of minute crystallites 
(crystal fragments) separated by randomly oriented 
material (amorphous matter). This is by no means 
a “Beilby layer” in the true sense of Beilby’s original 
interpretation of such a layer, but does present the 
possibility that the layer under discussion is a “partial 
Beilby layer,” partially crystalline matter and partly 
amorphous material. Thus the result of working a 
surface into a polished plane produces a structure 
whose inherent properties differ considerably from 
those obtaining in the original true crystalline form. 
This worked surface varies in thickness very consider- 
ably in different metals, and from observations carried 
out on a considerable number of specimens, it would 


plate and flow layer on 60:40 brass. A, Co-Ni 
1,200, lightly etched with plate; B, interfacial cracking; C, base metal; 


D, flow layer exfoliating ( 2,500, unetched). 
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appear that the thickness of the flowed layer is de- 
pendent upon the cold working properties of the 
metal concerned. Thus for the same amount of mop- 
ping, a layer on steel shows around 0.00025 in. thick- 
ness, whilst that on 60 : 40 brass is only 0.00004 in. 
The steel layer exhibits a greater degree of fragmen- 
tation and a compactness of structure, whilst the brass 
layer shows every tendency to craze and exfoliate, and 
exhibits a sharp line of demarcation between crystal- 
line and flowed material. The chromium type of layer 
appears as an intermediate one between these two. 
This is not differentiating between the types of layers 
in a manner to suggest they have fundamental differ- 
ences, as each possesses the identical properties except 
that the parent metal influences the final thickness of 
such a layer. . 


Stress Exfoliatidén 


The process of electrodeposition depends for its 
successful operation on a system of well-tried factors 
of which chemical cleanliness is of paramount im- 
portance. The fact that an electrolyte is controlled, 
and that current density is correctly assessed, does 
not guarantee first-class results in practice unless the 
metal in its turn, is as precisely governed. The fact 
that such variables as those mentioned are capable of 
control does assist in allocating any fault to the true 
origin of that fault. Thus it is not difficult to ascribe 
any defect arising from lack of care in the overall 
control of the electroplating bath and the cleanliness 
of material to its correct source. Despite such a series 
of conditions which should produce excellent results, 
there is often that element of doubt as to the quality 
of plating resulting from even the most vigilant sur- 
veillance on the part of the operators. This doubt is 
occasioned by the possibility of the non-adherence of 
the plating either at the actual deposition stage or at 
some future occasion as that of a stored article, or 
one under actual conditions of service. There is only 
one variable of which the plater cannot be quite sure, 
and that is the actual surface behaviour. The amount 
of work carried out on a surface prior to any opera- 
tions on the part of the plater is an unknown quantity 
as far as he is concerned. His job is to produce a 
sound plate, and he does his best to do so. The fact 
that a plate exfoliates or exhibits looseness of struc- 
ture is very often as much the fault of the manufac- 
turer as of the plater. Figs. 3 and 4 at 1,200 di- 
ameters, will illustrate this point clearly. 


These photomicrographs show the surtace s 
of a part machined on an automatic, the ma: 
being a typical 60 : 40 brass. The machining jx 
drastic and the surface is extremely distorted du 
tool pressure without adequate cutting shear. S), 
state of affairs is a frequent experience, and 4 
chined finish of this nature is completely unsusp. 
in a plating shop. After mopping to produce a » 
surface finish, the actual surface, although exhily: 
an extremely brilliant polish, invariably proves t., \\ 
a most unsatisfactory base for electrodeposition. The 
reason is obscure unless very careful metallographic 
examination of a section of the plated surface is ¢ay- 
ried out. Several points must be borne in mind when 
interpreting results of such an examination; a brief 
outline of these can be stated as: 


(1) Machining a surface entails the absorption of 
energy by the surface. The keener and cleaner the cut. 
the less energy is expended by the tool in overcomine 
the shear resistance of the metal. Drastic cutting 
speeds, combined with absence of tool keenness, pro- 
duce a completely distorted layer of metal on the sur- 
face, composed of highly strained crystalline material, 
which has been plastically deformed into a series of 
waves which have very little or no adherence to the 
true crystalline material below. In exceptional cases, 
“bridging” or the forming of cavities in the layer 
occurs, and in very cold worked layers of this nature 
transverse cracks and fissures are invariably present. 


(2) Polishing by the usual methods employed in 
a plating shop is closely allied to the latter condition 
in (1). The mop does not “cut” in the sense of pro- 


ducing shear failure as in the case of a normal edged 
tool. The brilliantly reflecting surface which results 
from mopping is produced entirely by plastic flow 
under pressure with severe slipping occurring in the 
surface crystals, but only actually on the surface or 
at the most a very minute distance below the surface 
itself. Hence the distortion of the material by the 
mopping is extremely localised. The fragmented 
crystal surfaces are smeared over the machined dis- 
torted layer and completely mask the effect of the 
unsatisfactory cutting, but do not adhere to such a 
surface. 


(3) Cleaning takes place, which invariably includes 
anodic or cathodic techniques, and the upper flow 
layers are removed, exposing the lightly adhering 
polish layers which are superimposed on the distorted 


Fig. 6. Partial flowed and fragmented layer Fig. 7. Zone of true adhesion on the crystal- Fig. 8. Embryonic exfoliation crack along 
exfoliating from the true crystalline structure line grains of the 60:40 brass, with a zone partial flow layer on a 60 : 40 brass forging 
of 60 : 40 brass lying directly below ( 2,500, of interfacial cracking due to a portion of carrying bright nickel plate and decorative 


unetched). 


the flow layer in the immediate vicinity chrome. A, “honeycomb” interface (» 2,000, 
2,500, unetched). 


unetched). 
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Fig. 9. Bright nickel plate and flow layer Fig. 10. Ragged type of interface showing 
exfoliated from a 60:40 brass forging cavities, A, caused by the flow layer; B, an 


( 2,000, unetched). 


Fig. 11. Cracking and fissuring of deposit 
due to stress relief arising out of conditions 


adherent deposit on the crystalline surface as shown in Fig. 10, A, crack; B, 60 : 40 hot- 


at C on hot-worked 60:40 brass (x 2,200, worked brass base metal; C, Co-Ni plate 
unetched). ( 2,000, unetched). 


layer. On completion of the surface cleaning it is as 
clean as a chemical or electro-chemical process can 
make it, and electrodeposition takes place. 


(4) The plate itself under the above conditions ex- 
hibits either (a) looseness of deposit, or (b) blister- 
ing. or (ce) partial exfoliation with an extremely thin 
dull deposit of electroplated metal on the exposed sur- 
faces. or (d) the plate just sheds itself completely. 
leaving a discoloured surface beneath. This form of 
exfoliation can be termed “stress exfoliation,” as it 
is due entirely to the relief of locked up stresses in 
the distorted surface layer originally produced by 
rough machining methods. 


Several cases of this nature are shown in photo- 
micrographs Figs. 5, 6 and 7 at 2,500 diameters. 
The 60 : 40 brass is on the lower portion of each 
photo. the exfoliated plate is seen above, and due to 
the difference in reflectivity between the nickel plating 
and the 60 : 40 base metal, the plate appears dark. 
The specimens must be examined unetched and _ the 
standard of metallographic finish should be as high 
as possible, as the only possible way to observe these 
interfacial conditions is by direct contrast between 
the plate and the base itself. Etching is selective. 
and hence at very high magnifications the slightest 
difference in level will effect an “out of focus” state. 
and observation becomes impossible. The specimens 
show how an over-energised laver, produced either by 
rough machining or by direct polishing methods, is 
very unstable and will relieve its internal energy by 
either cracking or actual flaking off. The flow layer 
is seen in Fig 5 to be completely divorced from its 
original position. This condition is not surprising 
when Figs. 1 to 4 are examined, as an identical state of 
affairs obtains in those as in the actual plated surface. 
The dark network which also exhibits fragmentary 
pieces of plate and brass is mainly composed of 
minute cracks which are a direct result of stress relief. 
and Fig. 6 shows how the flow layer is lifted by the 
generation of cracks along the plane of the interface. 
Fig. 7 shows a zone which exhibits normal crystal- 
linity and with traces of a flow layer in its vicinity: 
and due to the potential conditions between the two 
states. the nickel plate itself, although apparently 
adhering to the crystal faces, cracks along the gap 
hetween the non-continuous flow layer. Referring 
again to Fig. 5, the flow lines and minute contour 
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cracking can be seen in the section of the brass 
layer which has lifted, and the actual distance between 
the layer and the crystal surface below is of the 
order of 0.00002 in. Hence such a movement is un- 
detected by normal observation: but the fact remains 
that it constitutes a void or discontinuity between 
the plate and the base, hence exfoliation must follow 
as an inevitable result. 

This type of exfoliation is a direct result of inter- 
facial breakdown, and is accompanied by cracking 
in the extreme surface layers of the base metal, with 
corresponding zones of hairline cracking in the plate 
adjacent to the interfacial layer. The appearance 
of this form of breakdown is shown in photomicro- 
graphs, Figs. 8 and 9. each at 2.000 diameters. Fig. 
& shows a typical example of embryonic cracking oc- 
curring along the plane of the first true lavers of 
plate. An examination of the interface itself is 
illuminatine. as it is seen to be of an undulating 
character. due doubtless. to the presence of non-con- 
tinuous flowed surface metal. together with zones 
of true crystalline material. The action of surface 
cleaning, including an anodic etching. has only par- 
tially removed the flowed laver, and so brought about 
this condition. From previous observations on the 
structure of flow layers. it was emphasised thet one 
particular characteristic of such lavers was that of 
extremely poor surface adhesion between the flow 
laver and the true crystalline material below it. Such 
2 property enhances the formation of a “honeycomb- 
like” interface, in which the initial plating appears 
ty have actually entered into the surface of the base 
metal. suggesting the possibility of a degree of pene- 
tration taking place. However. the presence of inter- 
stitial voids of comparatively large dimensions (when 
compared to those of the depositing ion) leads to a 
conclusion that these initial ions migrate via the voids 
into the minute spaces which exist between the flow- 
layer and the crystal surfaces, due to surface forces. 
bearing in mind that these zones of little or no con- 
tact are non-continuous. Hence the characteristic ap- 
pearance of the true interface. The significance of 
such a surface condition lies in its dual nature, possess- 
ing both the properties of accepting plate in the 
crystalline areas and opposing the deposition in those 


of random formation, or better known as flow layers. 
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Thus the interface itself depends entirely upon the 
constitution of a surface, and when such a surface is 
entirely composed of regularly oriented matter (i.e.. 
crystalline), deposition is continuous and regular; 
but when such a surface is composed of randomly dis- 
tributed atoms or molecules, then the deposition is 
ragged and irregular. On the other hand, as in the 
case of Fig. 8, where both random and truly oriented 
material lies in juxtaposition, then the interface be- 
comes somewhat indiscriminate and appears as a zone 
rather than a well-defined line of demarcation. 


The appearance of the ragged type of interface is 
shown in Fig. 10 at 2,200 diameters. The flow layer 
is seen on the surface and the plate is completely 
divorced from it; whilst in spots where the flow layer 
has been removed, the plate is seen to adhere perfectly. 
The minute hair cracking which occurs in the adjacent 
plate to such an interface is seen clearly in Fig. 10, 
and this type of breakdown eventually causes a serious 
form of cracking as that shown in Fig. 11, which com- 
pletely shatters the layer of plate and results in 
exfoliation. This takes place after the lapse of time, 
and the surface stresses locked up in the minute layers 
of the flow layer relieve themselves, usually at the ex- 
pense of the immediate layers of plating and often 
by actual peeling off of the flow layer itself, in which 
case the plate, although not actually fractured, is 
exfoliated together with the flow layer, as seen in 
Fig. 9 at 2,000 diameters. 


Fig. 12 shows a section of the electroplate which 
has been completely shed by the relief of stress. The 
section is interspersed with minute areas of hair 
cracking, and major cracks occur further up in the 
region of the nickel surface. A minute fragment of 
the flowed layer from the base metal is seen on the 
underside of the plate and is recognised by its charac- 
teristic brightness. 


Pinholes 


Another feature which is a plater’s bugbear is pin- 
holing of the plate, and this again is produced by 
surface conditions. The process of mopping, with 
intermittent pressure application, sets up waves in the 
surface flow, examples of which are seen in Figs. 13 
and 14 at 2,000 diameters. Plating is of such a nature 


to stress corrosion ( 2,000, unetched). 


that it does not want to deposit on to sharp edgy. 
peaks. It will deposit on the slopes of such }, 
and by so doing forms a concentric structure \ 
persists throughout the thickness of a coat, prod 
a circular hole reaching from the crest of the wa, 
the surface of the base metal to the uppermost 
deposited. There is usually a field of crazing «| 
surface of the plate, particularly if, as in the cas 
nickel, a chrome layer is deposited on the surface jt<|{. 
and in the example shown it is seen extending fy.) 
the chrome layer to the walls of the pinhole. This 
condition of pinholing, although not a direct contri}u- 
tory cause of exfoliation, is definitely an indirect oye. 
In Fig. 13 the effect that undermines the plating 
and indiscriminately attacks both interface or plat 
alike is seen clearly, and the condition is indicative 
of the origin of chemical or corrosion exfoliation. 
The portion shown near the brass illustrates the 
manner in which the plate is literally rejected and 
is unable to establish an interface by reason of surface 
influence. The behavior of the chrome layer at the 
surface of the nickel coat is interesting, too. The 
nature of the nickel deposit is such that it induces 
the chromium ions to follow its intrinsic formation 
and thus sustain the pinhole cavity into the extremi- 
ties of the plated layers. The remarkable influence 
of original pattern in the plate on any superimposed 
deposit under these circumstances is such that il, 
by chance, the chrome succeeded in bridging the 
minute orifice of the pinhole, it would subsequently 
craze and so re-establish the tube up to the true sur- 
face layers. The manner in which the chemical or 
corrosion attack is effected by pinholing is clearly 
seen in the mircograph, and the ease with which both 
plate or base metal is deteriorated by this attack can 
be appreciated by reference to the left of the pinhole 
itself, 


Corrosion Exfoliation 


The presence of such holes provides a line of easy 
approach of corrosive liquids or reactive gases. which 
will undermine the adhesion of the plate by chemical 
action. A particularly good example of this form of 
exfoliation, which can be termed “corrosion exfolia- 
tion,” is seen in Fig. 15 at 2,000 diameters. The pin- 
hole has become a comparatively large cavity, and the 
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Fig. 12. Severe exfoliation, due to both flow Fig. 13. Section showing pinhole, A, through ,-. aes sa flue 

layer and stress corrosion. A, crazed chrome bright nickel plate caused by wave on sur- 
deposit; B, dull nickel plate; C, 70:30 brass face of 60:40 brass due to mopping; B, em- a 
base metal; D, grain boundary breakdown due bryonic exfoliation crack ( 2,000, un- 
etched). 


face. The path of attack is shown ot A 
(< 2,000, unetched). 
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Fig. 16. Section of dull nickel deposit, with 
a layer of decorative chrome, exfoliated from 
a 60:40 brass sand-cast cap. A, decorative 
chrome; B, nickel plate; C, chemical com- 
pound arising from decomposition of inter- 
face. Note the erosive nature of the attack 
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on the nickel (» 


Fig. 15. Section through corrosion spot on 

dull nickel deposit with decorative chrome 

layer. Base metal 70:30 brass sheet (20 

swg.) forming a radiator shell. A, original 

pinhole greatly enlarged by corrosion; B, 

actual chemical compound arising from de- 

composition of interface; C, active pitting in 

brass surface ( 2,000, unetched). 

products of reaction due to the ingress 

of reactive matter have attacked and 

pitted the surface of the base metal 

with the formation of a compound 

which appears as a network of fea- 

tureless matter in the micrograph. 

This reactive matter also attacks the 

plate, eroding the line of adhesion 

and pitting the deposited layer throughout its thick- 
ness. The pressure exerted by the formation and heat 
of formation of such a compound is sufficient to lift the 
plate clear of the base metal, thus exfoliating it. Very 
often the exfoliated plate is found to be entirely covered 
on its underface with the products of such a reaction, 
and the eroding nature of the action is evident from the 
extremely ragged section of such an exfoliated layer. 
An example of this type is seen in Fig. 16 at 2.500 diam- 
eters. The chemical compound formed by the reaction 
on the interface is seen adhering to the lower portion of 
the plate, and the erosion brought about by the 
corrosive nature of the reaction can be visualised by 
the broken-up appearance of the edge which originally 
formed part of the interface. 


Blistering 


The nature of this form of exfoliation is such that 
a pinhole in the plate can be responsible for a local 
type of exfoliation, usually known as blistering. This 
phenomenon is truly a bugbear because of its ap- 
pearance long after the plated article has been in 
service, although it is’ equally possible to find it 
shortly after removal from the plating vat. In any case 
it ruins the plate, and when blistering is found after 
storage or in service it usually is of a wholesale nature, 
whereas that occurring directly after deposition is 
generally very localised. The appearance of blister- 
ing after the lapse of a considerable time is shown 
in Figs. 17 and 18 at 2,000 diameters. 


The reactive matter which finds its way into the 
interface via pinholing, seeps along the plane of the 
interface and sets up large areas of reaction. These 
areas show spots of concentrated attack, which suggest 
that, thermodynamically, the surface of the base metal 
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2,500, unetched). 


Fig. 17. Section through a dull nickel-plated 

radiator shell (70 : 30 brass sheet). Effect of 

pinholing on interface after a period of stor- 

age prior to assembly. The interface chemi- 

cal attack is shown at A ( 2,000, un- 
etched). 


is unstable. having zones of higher 
energy than others in their vicinity. 
These zones of higher free energy 
react to a greater degree than those of 
lower free energy. In other words, 
zones which are crystalline possess 
the least free energy. W hilst those com- 
posed of random or flowed material 
possess high free energy. This energy is synonymous 
with chemical affinity, and it is not surprising that reac- 
tions are most violent in selective areas. The above 
photo-micrographs show this condition as it exists on 
an interface, and the spots where reaction is a maximum 
produce the “lifted plate” or blisters. The sections 
through these zones, particularly in Fig. 18, illustrate 
the mechanism of the formation of such blisters, and 
the voluminous compound formed between the plate 
and the base metal explains their nature without de- 
scription. The extremely violent erosion of the under- 
face of the plate is, however, significant, and the manner 
in which these blisters burst and the exfoliated plate 
folds away from the fissure can be understood when 
examining the examples auoted. 


The Influence of Stress and Corrosion 


The presence of both stress and a corrosive medium 
produces a somewhat different form of exfoliation. 
The very acid types of plating solutions often give 
rise to this phenomenon, particularly in the presence 
of minute stress cracks lying in the immediate surface 
of the base metal. This condition has often been met 
with when machined components have been “stopped 
off” with an acid copper deposit in order to prevent 
carburisation taking place on the surface so treated. 
The components are usually finely machined and 
ground finished. The action of a grinding wheel is 
essentially that of removal of metal by abrading, 
and hence the choice of a wheel for a particular steel 
becomes very important. Too hard a wheel glazes, 
and so effects a severe rubbing without removal 
of metal, whilst on the other hand too soft a wheel 
abrades but wears very rapidly, giving rise to severe 
surface heat gradients. These heat gradients, in the 
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immediate surface zone, cause transformations in 
the steel, and by so doing produce the well-known 
grinding cracks so often seen in finished components. 
The visible grinding cracks are safe because they are 
allowed for, and their removal and subsequent di- 
ameter build-up by any of the hard deposit methods 
are equally well known. The unfortunate possibility 
in the case of grinding is that of sub-surface hair 
cracking which is not visible. An example is shown 
in Fig. 19 at 1,500 diameters. The cracks are very 
minute and in the main lie beneath the surface and 
very often at the transition zone between the trans- 
formed surface metal and that of the unaffected struc- 
ture beneath. These cracks act as capillaries and re- 
tain the acid electrolyte which, on being heated, seeps 
out and undermines the plate by corrosive attack on 
the grain boundaries of the plate. 

The presence of heat, particularly of high tempera- 
tures as in carburisation, recrystallises the plated 
layer and this in itself assists such an attack. This 
form is shown in Fig. 20 at 3,000 diameters. The 
severe attack on the grain boundaries can be seen 
(in both cases), and as the original plate exhibited 
excellent adhesion and gave little evidence of porosity, 
the exfoliation was unexpected. This case is quoted 
as its origin explained the failure of a series of car- 


Fig. 19. Sub-surface cracking in a carburis- 
ing Ni-Cr alloy steel ( 1,500, very lightly 
etched with 1 per cent nital). 


Fg. 18. A similar condition to that shown 
in Fig. 16 but in a more advanced stage 
2,000, unetched). 
burising operations, and hence provision was made to 
prevent their recurrence. 

Closely allied to this form, but totally different 
as regards its application, is the depositing of a very 
thin coat of brass on steel to effect the adhesion 
of a rubber moulding, a frequent requirement in 
the automobile industry. In order to assess the 
efficacy of the bond between the rubber coat and the 
metal, a destructive test is demanded which amounts 
to tearing off the rubber and by so doing determining 
the adhesion. In a recent case of this nature the 
rubber appeared to have a very poor bonding, but 
on examination it was found that the brass plate 
had torn away from the steel pin and the unsatisfac- 
tory adhesion was due entirely to the exfoliation 
of the brass plating. This extraordinary condition 
was difficult to understand as other components under- 
going brass plating gave very satisfactory results and 
was particularly puzzling as every component other 
than these pins gave no trouble at all. A careful 
metallographic examination of the surface metal was 
carried out and it was found that the pins were made 


of a high-class oil hardening steel, and that 
machine finish was supplemented by surface gri 
The wheel used was either glazed or was too so‘ 
severe flowed layer existed on the surface ay 
layer was crazed and only partially adhering 
normal crystalline structure beneath. The pl 
micrograph, Fig 21 at 2,500 diameters shows th, 
dition. The plating is very thin, an essential {. 
bonding technique used between the rubber an. 
metal, being of the order of 0.00025 in. thick, < 
a thin plate if deposited on an energised surface \ 
fail very quickly due entirely to interface breakd. 
the nature of which has already been discussed. | |. 
21 shows a portion of the flowed layer with a fic<),. 
developing between the crystalline material and {he 
layer and a trace of the original brass plating js see) 
on the extreme right of the photo. 

Fig. 22 at the same magnification shows the actia| 
exfoliation of the brass plate. The extent of crackine 
and fragmentation of both steel surface and that of 
the plate itself gives a clear indication as to the 
extent of these locked up stresses, and the results 
of the effect when relieved. The minute cracks had 
retained cutting fluid which exuded durine platins 
and bonding and contributed to the undermining 
of the deposited layer. It is difficult to deine this 


Fig. 20. Section of acid copper deposit which 
exfoliated from surface of the steel shown 
in Fig. 19 as a result of stress corrosion 
A, original interface, now in a state of par- 
tial disintegration; B, grain boundary break- 
down due to stress corrosion at interface 


(< 3,000, unetched). 


type of exfoliation, but undoubtedly the internal 
stresses set up by the unsatisfactory surface finishing 
are the primary reason of failure. The fact that oil 
was held by capillary action, and that it subsequent 
spread into the interstices of the layer is a secondary 
reason, and the presence of such a flow layer with its 
unsatisfactory properties is an essential before any 
other unwanted feature can contribute its quota to 
the failure. 


Summary 


The mechanism of exfoliation is not a simple one. 
The interface conditions as regards the forces acting 
between the base metal surface and the deposited 
plate can only be attributed to that of actual cohesion 
between the metal atoms or molecules. Our presen! 
state of knowledge of the physics of metals is grow ine. 
but it is a mere glimpse of what really takes place 
rather than a knowledgeable view. Hence it becoes 
difficult to dogmatise and give statements which are 
irrefutable. However, by careful observation us'n2 
a large number of specimens, the behaviour of sur!>’°s 


METAL FINISHING, July /948 


ae 

= 

4 
é * 

68 


Fig. 21. Appearance of surface of oil-hard- 
ened Ni-Cr-Mo steel pin surface ground and 
brass-plated for rubber bonding. Failure of 
bond was due to stress relief at surface of 
steel resulting in the exfoliation of the brass 
plate. A, crack due to stress relief; B, frag- 
ment of brass plate ( 2,500, unetched). 


can be fairly well assessed and to some degree certain 
properties can be foretold. The three main types of 
exfoliation, viz., stress exfoliation, chemical or cor- 
rosion exfoliation, and the combination of both which 
can be termed stress-corrosion exfoliation are so pre- 
valent that a comparison between them would be ad- 
vantageous. Three photomicrographs, Fig. 23, 24 and 
25 at 2.500 diameters show actual conditions of ex- 
foliation with the plate just lifted from the base metal 
in each case. The gap between the plate and the base 
would not be visible to the naked eye as it is of an 
order of from 0.0003 to 0.004 in. 


Fig. 25 shows the condition found in a purely stress 
exfoliation. The base metal shows the presence of a 
flow layer of the order of 0.00005 in. in thickness 
which is of the usual order found in brass or for that 
matter all of the copper rich alloys. The gap shows 
minute fragments of metal which are due to support 
afforded in the third dimension and are sections 
of torn layered material. The evidence of a third- 
dimension (i-e., depth) is amplified in high magnifi- 
cations, and a degree of “out of focus” effect: is due 
to material lying beneath the plane of the photograph. 
The plate is very rough on its underside and exhibits 
edge crazing. This is the direct result of stress relief. 
and in the absence of any corrosive medium, such a 
form of outlet for internal stress is usual. Thus the 
plate becomes divorced from its base metal by virtue 
of minute surface cracking. Fig. 23 shows chemical or 
direct exfoliation. In this case a corrosive medium 
has found access to the interface and has reacted in 
selective spots, resulting in severe pitting, the product 
of the reaction being evident by its retention in the 
corrosion pits themselves. Detached fragments of the 
base metal are seen in the gap, and are the result of 
the surface disintegration, and a degree of pitting and 
crazing along the plate interface is evident. In this 


Fig. 22. Similar conditions to those in Fig. “s ti 

21, showing exfoliation of the brass plate : 

and fragmentation of steel surface due to © , 

relief of locked up stresses (< 2,500, un- 


case exfoliation results because the interface is elimi- 
nated by the chemical reaction. Fig. 24 shows a com- 
bination of both types, which results in exfoliation by 
reason of stress cracking and chemical breakdown. 
The crazing in the plated layer is very evident and 
the formation of a chemical compound is seen present 
in the gap, whilst the base metal interface shows severe 
fragmentation of the flow layer. 


A comparison of these three effects shows the com- 
plex nature of exfoliation of the usual type met with 
under industrial conditions. The relief of stress can 
be understood by reference to the behaviour of massive 
metals in the same manner. This condition is very 
well known and actual methods for the relief of stresses 
slowly, without the formation of cracks, are used 
every day in industrial practice. Such methods are 
not available to the plater as he is concerned with 
plating and not dealing with the problem of internal 
stresses. His only remedy to eliminate surface stress 
is to etch off the layer of metal responsible for this 
condition. The generous etching of surfaces should 
be encouraged providing that adequate control is 
exercised to prevent pitting of the surface. A_ well- 
controlled etch will limit pitting to a miximum depth 
of .00002 in., which is comparatively shallow, and the 
initiation of a stable plate will be insured by this 
method. An example of a very short exposure of such 
e surface to a plating solution is shown in Fig. 26. 
The time of exposure of this specimen was of the order 
of one second, and the plate is seen to have adhered 
firmly to the walls of the minute pits produced by 
controlled etching. These walls are sections of truly) 


oriented matter, that is, crystalline, and the crystalline 


state is one of lowest internal energy and hence sta- 
bility of plating results. The furtherance of this dis- 
cussion is a subject of another paper. but has a very 
definite bearing on the present subject. 


Fig. 23. Exfoliation due to chemical influ- 
ence and pinholing. A, deposit; B, base 
metal; C, typical corrosion pitting (> 2,500, 
unetched). 


Fig. 24. Exfoliation due to both chemical 
and stress influence. A, deposit; B, base 
metal; C, chemical decomposition; D, torn 
and fragmented flow layer ( 2,500, un- 


etched). 
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Fig. 25. Exfoliation due to influence of a 
flow layer. A, deposit; B, flow layer; C, base 
«——- metal ( 2,500, unetched). 


- Fig. 26. Inception of an interface. Co-Ni 
plate deposited for one second on anodically 
etched 70:30 brass sheet. A, Co-Ni deposit 
on exposed crystal faces in minute etch pits 

(< 2,500, unetched). 


Exfoliation of Lead-Bearing Brasses 


The plater is liable, in his varied practice, to en- 
counter a little known form of exfoliation which takes 
place on lead-bearing alloys of the free-cutting type— 
usually the brasses. The presence of lead in the com- 
position of a copper rich alloy has for some time been 
suspected as a contributory factor in exfoliation. A 
study of these alloys was carried out to ascertain the 
effect of lead in the form of particles and, as is very 
often the case, in the form of minute hair-line string- 
ers. The particle effect was found to be of little danger 
and plate was produced on hot pressed brass parts 
and on die castings containing dispersed lead particles 
without any alarming results. The matter, however, 
became serious when stringers of lead were situated in 
the immediate surface layers and a complex action 
was found to take place with exfoliation of the plated 
layer. A photomicrograph of this is shown in Fig. 27 
at 2,500 diameters. It is rather difficult to describe the 
action taking place at the interface under these condi- 
tions. A large number of cases were examined and 
the only conclusion that could be made was that the 
lead diffused into the initial layers of plate. In some 
cases nickel has been found to have completely re- 
placed the lead in the stringer and the lead appears as 
a dispersed phase in the plate adjacent to the inter- 
face. In others the lead has dispersed into the nickel 
leaving a void where it was previously situated. The 
two micros shown indicate this condition. The dark 
cloud, showing some tendency to exhibit characteristic 
patterns, is bounded by very distorted nickel layers. 
Several islands of uncontaminated nickel are seen, 
and are surrounded by a network of spongy nickel 
in which lead appears to be held interstitially. The 
divorcement of the plate from the base metal is due 
to the migration of the lead, and it is difficult to 
explain such mobility of atoms at the temperatures 
encountered in a plating vat. The research work on 
this condition is proceeding. 


Conclusion 


The mechanism of exfoliation has been reviewed in 
the light of research covering several years. The 
process used has been mainly metallographic and the 
results appear to suggest that this method of attack 
could be advantageously developed. The difficulty 
of reproducing a large number of photomicrographs 
by printing limits the range of conditions which would 
be portrayed. The photographs shown throughout 
this paper have been chosen as representative from 
1,460 records, and hence the choice has been no eas\ 
matter. 


The author wishes to express his sincere thanks 
to his assistant, Mr. P. Bott, who has worked ex. 
tremely hard to produce an exact replica of the 
image shown by the microscope. Thanks are also due 


Fig. 27. Influence 
of lead stringers in 
free cutting 60 : 40 
forged brass. A, 
spongy nickel at 
interface; B, base 
metal; C, criginal 
lead stringer 
(<x 2,500, un- 
etched). 


to Messrs. W. Watson & Sons, Ltd., the makers of the 
microscope, for their assistance in supplying lenses 
of the highest accuracy for the work carried out. 
Finally, the author wishes to express his thanks for 
permission on the part of The Rover Company, Ltd., 
to reproduce micrographs taken in the course of re- 
search work carried out on their behalf. 
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A’ OPERATING executive of a metal finishing 


engineer, after a recent technical gathering. After a 
friendly greeting, the conversation goes something 
like this: 

FINISHER: Tell me, I hear a lot lately about 
demineralized water. What is it? What does it do? 


Yo you expect it could be useful in my plant, and 


where ? 

CONSULTANT: You ask many questions at once, 
my friend! Let us take them one by one. Demineral- 
ized water (D.W.) is water that is chemically equal 
to distilled water. All the salts, minerals and chemical 
compounds have been removed. 

FINISHER: How can you tell they have all been 
removed ? 

CONSULTANT: The D.W. may be sent to a 
chemical laboratory for analysis. lons, cations and 
anions, which make up chemical compounds, will be 
checked for and found absent. An easier method to 
check the degree of demineralization is by measuring 
the electrical resistance of the water. The more salts 
that are dissolved in the water the higher is it elec- 
trical conductivity. 

FINISHER: Yes, I realize that. I was told that 
some demineralizing units have a resistance meter. 

CONSULTANT: Yes, that permits automatic con- 
trol of the units. It also permits one to obtain water 
of the degree of purity desired. 

You want to know what D.W. does? This goes 
together with your question on whether D.W. would 
be useful in your plant and where. Let me ask you a 
question: do you use distilled water? 

FINISHER: Yes, we use some . 


much more if it were cheaper. 


CONSULTANT: Well, these are the places where 
you want to use D.W.—wherever you need a high 
quality water, free of salts, or where you wish the 
salts reduced to lower values. The cost of D.W. may 
be from 10 to 98% less than that of distilled water, 
and you need no stills, steam, or government permits 

. and it is made at room temperature. Where you 
need a water of constant composition, and let me re- 
mind you that in your community, the salt content 
of the water changes from day to day, a demineralizer 
will deliver water of the composition you want .. . 
whether it be a maximum of 1 ppm. or 20 ppm. of 
salts. The cost of the chemicals is approximately 6c 
per 1000 gallons for each 100 ppm. removed. 

FINISHER: That cost figure makes it sound inter- 
esting. Pll have the chem. lab. check up on our water. 
Some of the fellows think that some of our streaky 


.. we would use 
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Demineralization Water 


By Or. F. R. Morral, American Cyanamid Company, Stamford, Conn. 


concern meets a friend, who is a consulting 


work in the plating shop is due to water. We better 
follow it up. It is expensive to reject. strip, and _re- 
process. Tell me, where has this D.W. been used? 

CONSULTANT: Several papers have been pub- 
lished on the subject. Hervig' obtained stain-free, 
bright nickel plate by using D.W. The stains, he 
determined, were produced by the solids in the water. 
Other advantages he found were brighter and more 
easily buffed deposits when D.W. was used in making 
up plating solutions, make-up water and also in rinses. 
Further, using this water he was able to use higher 
temperatures with higher current densities without 
rough nodular deposits. He sums it up by saying that 
D.W. is not a cure-all and that good plating practices 
are imperative, but because higher quality and in- 
creased production often result from the use of treated 
water, it is a tool that metal finishers can profitably 
investigate. 

FINISHER: In other words, he finds that D.W. is 
useful for preparing better cleaning, plating. and 
rinsing solutions? 

CONSULTANT: Yes. Morral’ has described the 
uses for demineralized water in the electroplating in- 
dustry and in the wire mill. 
examples . . 


To mention a few other 
. a manufacturer plating silver on various 
engine bearings found it necessary to use D.W. in his 
silver plating baths and for washing them.* Costly 
buffing and cleaning operations were eliminated and 
better adhering plates were obtained. In mirror sil- 
vering, the presence of chloride and other solids in 
the water spells the difference between good and bad 
mirrors. Recognizing this, mirror manufacturers used 
distilled water for years; within the last few years, 
scores of them have switched to demineralized water 
and lowered their production costs considerably. 

D.W. was found indispensable in a large aluminum 
anodizing department for aircraft parts.‘ rinsing of 
aluminum parts after alkaline cleaning.’ and quench- 
ing of aluminum alloys after heat treatment. The 
salts in the raw water caused etching and corrosion 
of the finished product. 

On plating zinc on wire in one Midwest plant, de- 
mineralized water is used for the pickling. plating 
and rinsing solutions. It improves the current efh- 
ciency and makes possible a bright, non-streaky zine 
surface. 

FINISHER: Would D.W. be useful in a porcelain 
enameling plant? ; 

CONSULTANT: Yes. Dissolved salts in the water 
used with the frit may impart a temporary set to the 
coating, which has caused erratic behavior during 
application. 

This will interest you. A comparison has been made 
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on the use of Chicago tap water vs. demineralized 
water in copper plating. With the latter a remarkably 
superior brightness was obtained, and as I have men- 
tioned before, a rinsing with D.W. actually stopped 
streaked work. 

FINISHER: How can I interest my management 
in this type of water? 

CONSULTANT: You buy chemicals, soap, plating 
salts, anodes and many other materials to specifica- 
tions. Water is the chemical you use in largest 
amounts. Even with your best plating know-how, this 
water may be instrumental in causing blisters in your 
plates, poor adhesion, tarnished coatings, excessive 
corrosion, and low efficiency. Don’t you think you 
should check your water and set a specification for it 
if it needs it? 

FINISHER: Yes, I see your point. 

CONSULTANT: You train and hire the best you 
can get in personnel, have automatic controls for 
temperature, pH, voltage, current densities. Manage- 
ment expects you to reduce costs, and considering all 
the above one way is by reducing rejects and the costs 
of reworking them. 

FINISHER: That sounds logical. Tell me, is this 
D.W. used, or has it been suggested for other applica- 
tions in the metal field? 


CONSULTANT: Pliny recorded the difference be- 
tween the waters from various rivers. Dittmar® dis- 
cussed the need of pure water in the precision casting 
industry. 

Demineralized water has found no use in the quench- 
ing of steel, although I can see where it might be 


useful in certain quench tanks, although the removal 
of gases is more important. 


The pollution of streams by industrial waste- 
serious problem which is causing some worry | 
dustrial management. Demineralizing units m. 
used for the removal of cyanidé from plating \ 4). 
In some cases, the cyanide can be recovere:! 
reused. The recovery of chromates, copper and | |\\or 
metals, particularly the costly ones, is being studied 
and it shows promise.’ But the problem of platins 
waste disposal as well as that of recovery of metals 
requires more research and development work. |\\ en 
though theoretically possible, the ion-exchange process 
is not always the most economical solution. 


To summarize, I would recommend the use of (e- 
mineralized water wherever one has used disiilled 
water and wherever one would like to have a quality- 
controlled water . . . whether the specifications for the 
treated water read 0 ppm. of salts, 20, or 100, as the 
case may be. The demineralizing units may also tind 
use for recovery of metals, the removal of plating 
chemicals we are not supposed to throw into our 
rivers, and for treating water which we want to re- 
circulate and reuse. Another possibility being con- 
sidered is the removal of chemicals from rinse water. 
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FLUID MECHANICS 
(Continued from page 59) 


the Reynolds Number. It is mathematically defined as 


where D is a measure of surface length in contact 
with the fluid (in the case of pipes, the pipe diameter), 
U is the velocity of the fluid past the solid surface or 
pipe wall, p is the density of the fluid, and Z the 
viscosity of the fluid. 

The Reynolds Number is what is known as a 
dimensionless ratio; that is, all the units in which 
the various factors are measured cancel each other 
out, leaving a simple number as a result. In a given 
case, flow above a certain value of this number is 
considered turbulent and below that value, viscous. 
It is one of a series of dimensionless ratios which 
are frequently employed in fluid mechanics and hydro- 
dynamics. Its importance in fluid flow is easy to 
understand because it can be shown that in general 
the force resisting motion between a fluid and a 
solid suspended in the fluid or in contact with it, is 
given by the expression 


F  pU2.(Re) 


A 


where F is the resisting force, A the area of the sur- 
face in contact with the fluid, U the velocity of motion. 
g the gravitational constant, p the density of the fluid 
and f (Re) means a function of the Reynolds \un- 
ber, the function being determined by the geometric 
shape of the solid and its roughness. 


It is the amount of this resisting force that deter- 
mines the speed of ions in a plating solution and it 
is the amount of this resisting force that helps ceter- 
mine the thickness of the liquid film in viscous flow, 
on a solid immersed in a fluid, where relative motion 
exists between the two. 


The subject is one of extreme complication and 
highly advanced mathematics but it has been shown 
that very approximately the thickness of the viscous 
film on a solid in contact with a fluid where there 's 
relative motion between them, varies inversely with 


the Reynolds Number or 
d 1/Re 


This relationship is of great importance in high 
speed plating for on it depends the limiting current 
density that can be used in a plating bath, as wil! b° 
shown in the concluding installment of this >r''e 
which will deal with agitation of the plating bal. 


(To be concluded in next issue) 
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Shop Problems 


Abrasive Methods—Surface Treatments —Control 
Electroplating —Cleaning —Pickling —Testing 


METAL FINISHING publishes, each month, a portion of the inquiries answered as a 
service to subscribers. If any reader disagrees with the answers or knows of better or more 
information on the problem discussed, the information will be gratefully received and the 
sender's name will be kept confidential, if desired. 


_ Black Finish on Soldered 
Brass Parts 


Question: We wish to black finish 
brass parts that have been assembled 
by soft-soldering. Everything we have 
tried so far has caused the soldered 
area to show. Can you tell us how to 
eliminate this problem? 


J. R. B. 


Answer: One way to overcome this 
problem is to copper plate the assem- 
bled parts and use a blackening bath 
for coloring the copper plating. Brass 
plating can also be used. The names 
of manufacturers of blackening baths 
for this purpose are being sent to you. 
Of course, the usual non-proprietary 
oxidizing solutions, such as potassium 
sulfide, may also be used. 


Brown Color on Brass 


Question: Can you suggest a pro- 
cedure for coloring yellow brass to a 
brown color, Because of the nature 
of the parts, long bars, any solution 
used would have to be brushed on at 
room temperature. 


A. M.S 


Answer: For a brown color on 
yellow brass, the following treatment 
may be used; 

1) Clean bars thoroughly first with 
carbon tetrachloride or other 
good grease remover. All grease 
and oil must be removed. 

2) Brush on the following solution; 

Sodium Bi- 


chromate 20 oz. 
Nitric Acid 

(conc) 21% fl. oz. 
Muriatic Acid 

(conc) 34 fl. oz. 
Wetting Agent 1/10 fl. oz. 
Water 1 gallon 


METAL FINISHING, 


July, 


The treatment time is several min- 
utes. When sufficient depth of color 
has developed, rinse off the parts well 
and dry. A clear coat of lacquer 


should then be applied. 


Stripping Rhodium from Nickel 
Plated Articles 


Question: Would you kindly let us 
know if there is a way to strip Rho- 
dium plating? 


R. J. R. 


Answer: In order to strip rhodium, 
the part is made anodic in a solution 
of 55° Baume sulfuric acid, at 7 volts. 
The temperature of the acid strip 
should be held between 90-100°F. to 
avoid pitting and attack on the base 
metal. The time of stripping will de- 
pend on its thickness, but roughly 344 
millionths can be removed in about 
50 minutes. Water must be rinsed off 
the parts before applying the current. 
as it also causes pitting. 


Bright Silver Plating 


Question: Can you send me the 
formula for a bright silver plating 
solution? We would also like to know 
how to remove an excess of brighten- 
ers from our present silver solution. 


F. 


Answer: Silver cannot be plated 
full bright as we know it for other 
metals such as copper and nickel. The 
best that can be done is a semi-bright 
deposit, which requires some buffing 
or scratch brushing to bring up the 
full brightness of the silver. 


The best way to eliminate the excess 
of carbon disulfide or ammonium 
thiosulfate from your present solu- 
tion is to operate the bath for several 
weeks without any additions of these 
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materials. They will gradually be 
used up by oxidation or chemical re- 


action. 


Recently a method has been per- 
fected whereby the silver plating and 
electropolishing is completed in the 
same cycle. This is a patented process 
and is being used in the tableware in- 
dustry. A conventional cyanide bath 
is used, with the parts being made the 
anodes, after plating is completed, and 
a short period of electropolishing fol- 
lows without removing the parts from 
the plating racks. 


Plating Tank Liners 

What type of plastic do 
you recommend for placing between 
the anodes and sides of the tank in a 
chrome solution? 


Question: 


J. M. 


For this type of applica- 
tion I would recommend using a glass 
sheet instead of a plastic material, as 
most of these latter materials will in 
time deteriorate due to the high tem- 
perature or by chemical action. For 
greater strength and durability, you 
should get glass that has been rein- 
forced with wire. 


Answer: 


Plating Waste Disposal 
Question: We are interested in 
methods for neutralizing cyanide and 
other wastes from our plating opera- 
tions so as to avoid further pollution 
in our district. Can you give us the 
required information ? 


D. J. K. 


At the present time the 
A.E.S. Research Committee is investi- 
gating the whole field of plating waste 
treatment methods through one of its 
Research Projects. 


Answer: 


Each plant's prob- 
lem must be given individual atten- 
tion, as there are many variables that 
must be carefully considered before 
any specific recommendations can be 
made. However, a number of success- 
ful installations have been made. 
Names of firms specializing in this 
work are being sent to you. 
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Barrel Nickel Plating 


Question: We obtain excellent bar- 
rel plating results on brass shoe eye- 
lets. plating them 1 hour at 12 V. and 
approximately 6 amps. per sq. ft. The 
deposits are bright and hard, yet cap- 
able of distortion without peeling. On 
steel eyelets, however, we notice that 
the deposits have a tendency to flake 
when distorted, after plating from the 
same bath for 2 hours. Is it proper 
to use the solution for both metals, or 
do you think the cleaning is at fault? 
We would also like to know why the 
steel requires twice as long as_ the 


C. V. D. 


brass for plating? 


Answer: Your trouble with flaking, 
etc. on the steel eyelets is no doubt 
due to the heavier deposit on them. 
There is no reason why you should 
double the length of plating time be- 
cause of the change in base metal, as 
long as you want to have the same de- 
posit thickness on both. Heavy nickel 
deposits will not stand much deforma- 
tion, as they are quite hard in nature, 
and the heavier the deposit becomes 
the more pronounced will be the crack- 
ing when distorted. Both metals can 
be plated in the same bath, but you 
may have to use a different cleaning 
technique for the steel than you do 
for the brass eyelets. As you did not 
state your cleaning cycle, it would be 
difficult to say whether or not some of 
your trouble isn’t connected with this 
phase of the operation. 


Making Up Silver Solutions 


Question: Is there any advantage in 
using silver chloride for making up 
silver plating baths in place of silver 
cyanide? 


A. M. W. 


Answer: Using silver chloride in 
making up a silver solution is not ad- 
visable because it introduces chlorides 
as well as silver into the bath. These 
chlorides cause corrosion of the tank 
and subsequent contamination of the 
solution with iron and may result in 
yellowish-brown deposits being  pro- 
duced. Another disadvantage in the 
use of chloride is that twice as much 
sodium cyanide is required to form 
the double sodium-silver cyanide com- 
plex. 


Hard Gold Plating 


Question: The gold we plate out is 
too soft for the amount of handling 
it gets. We would appreciate any 
formulas for plating 24K gold that 
would stand a maximum amount of 
handling. 


J. K. 


Answer: Pure gold deposits (24 
carat) reflect the inherent qualities of 
metallic gold, which is a rather soft 
metal. To increase the hardness of 
gold electrodeposits, lower carat alloy 
deposits are used. These alloy deposits 
contain copper or nickel, are harder, 
and have considerably more wear re- 


sistance than pure 24K gol. 
formulas for gold alloy »| ae 
given in the GUIDEBOOK DI. 
RECTORY. The names of |), 
can supply additional infor 
also being sent to you. 


veral 


who 


ion js 


Nickel Plating with Insoluble 
Anodes 
Question: Can you give us | 


tion on the possibility of nick 
ing using insoluble anodes? 


lorma- 


| plat- 


Answer: Nickel plating with insol.. 
uble anodes has been done to a limited 


extent. The primary problem to be 
overcome is the rather rapid chang 
in bath composition, which would re. 
quire close control. The material used 
for “insoluble anodes” would have to 
be carefully chosen, as baths contain. 


ing chlorides (nickel chloride, am. 
monium chloride, ete.) would. under 
the electrolyzing conditions, attack 
most materials, even platinum. For 
this reason carbon anodes are the onl) 


practical material. These too have dis. 
advantages, as they disintegrate and 
introduce particles into the bath. 
Bagging these would be necessary. 


For baths containing no chlorides, 
lead anodes would be suitable. Fur. 
ther information is available from the 
Bureau of Mines Report of Investiga: 


tion # 3483 (1939). 
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Consulting Chemical Engineer 
ELECTROPLATING PROCESSES 
DEVELOPMENT—ANALYSES 
TROUBLESHOOTING PLANT PROCESSES 
2731 Vine St. Cincinnati 19, Ohio 
Avon 3977 


CG. B. HOGABOOM JR. & CO. 


Consulting Chemical Engineers 
Metal Finishing—Electrodeposition—Testing of de- 
posits—salt spray, thickness, composition, porosity. 
Solution analyses, plant design, pr develop t 
44 East Kinney St. Newark 2, N. J. 

MArket 3-0055 


THE NALIN LABORATORIES 


CONSULTING — TESTING — RESEARCH 
CHEMICAL ANALYSES 


PROMPT ANALYTICAL SERVICE 
FOR THE METAL FINISHING INDUSTRY 


2641 Cleveland Ave. Columbus 11, Ohio 
JEfferson 3588 


JOSEPH B. KUSHNER, Ch.E. 
Metal Finishing Consultant 
Problems in Automatic Plating, Electro- 
forming and Plastic Plating; Plating 
Plants Installed. 

233 W. 26th St., New York 1, N. Y. 


We analyze all plating solutions. Very 
reasonable. 24 hour service. Information 
sent on request. 


PLATERS’ LABORATORY SERVICE 
648 JACKSON AVENUE 
ELIZABETH, NEW JERSEY 
Elizabeth 2-8608 


‘“ELECTROCHEMICAL 
TECHNOLOGY” 


E. J. HINTERLEITNER 
and 
Associated Engineers 


669 SUMMIT AVENUE 
WESTFIELD, NEW JERSEY 
Phone: Westfield 2-4766 


e 
UP-TO-DATE CONSULTING SERVICE 


for the 
METAL FINISHING INDUSTRY 


PLATERS TECHNICAL 
SERVICE, INC. 


_ ELECTROPLATING AND 
CHEMICAL ENGINEERS 


A complete service for metal finishers 
including solution and deposit analyses, 
process development and plant design. 


New York Laboratory 
59 East 4th St. New York 3 
ORchard 4-1778 
Chicago Laboratory 
509 S. Wabash Ave. 
H 


Chicago 5 
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Engineering Information Useful In 


Designating Metallic Surface Treatments Engineering Data Sheet | 


ms Wheel Speeds for Polishing and Buffing 


In the table below, recommended surface speeds for polishing and buffing various metals are given. Polishing speeds are 
those generally used for wheels or belts set with glue for hand polishing. Slightly higher speeds are possible with cement- 


sol. bonded abrasives, or with automatic polishing equipment. 
ited 
be SURFACE FEET PER MINUTE 
Carbon & Low Stainless Aluminum Chromium 
OPERATION Alloy Steels Steel Brass Nickel & Zine Plate 
ised 
e to Polishing c- SeEeeee 7-8000 8- 9000 7000 8000 6000 
sin. Cutting Down Ks 9000 9-10000 7-9000 7-9000 6-8000 
Color Buffing 7-9000 8- 9000 6-8000 6-8000 6-7000 7-8000 


To find the surface speed of a polishing wheel or buff, the following table can be used. On machines not having speed 


tack indicators, the spindle speed can be checked with a contact type speed indicator or a Strobotac. 
For 
onl SURFACE SPEED OF WHEEL IN FEET PER MINUTE 
ais 
and R. P. M. RP. M. 
ath at DIAMETERS OF WHEELS IN INCHES at 
\rbor or Arbor o1 
Spindle 4” 6” 8” 10” bg 14” 16” 18” 20” 29" 24” Spindle 
ides, 800 837 1256 1675 2094 2513 2932 335 3770 1189 1608 5026 800 
Fur- 900 942 1413 1885 2356 2827 3298 3770 424] 4712 5184 5655 900) 
the L000 1047 1570 2094. 2618 3141 3665 1189 1712 5236 5760 6283 1000 
; 1100 1152 1727 2304. 2880 3455 1031 1608 5183 5760 6336 6911 1100 
liga: 1200 1256 1884. 2513 3142 3769 4398 5027 5655 6283 6912 7540 1200 
1300 1361 2042 2723 3404 1084 4764 5446 6126 6807 7488 8168 1300 
1400 1466 2199 2932 3666 1398 5131 5865 6597 7330 8064 8796 1400 
1500 1571 2356 3142 3927 4712 5497 6284 7069 7854 8640 9425 1500 
— 1600 1675 2513 3351 4189 5026 5864 6703 7540 8378 9216 10053 1600 
1700 1780 2670 3560 1451 5340 6230 7121 8011 890] 9792 10681 1700 
1800 1885 2827 3770 4713 5654 6597 7540 8482 9425 10368 11310 1800 
1900 1989 2984 3979 4975 5969 6963 7959 8954 9948 10944 11938 L900 
ane 2000 2094. 3141 4189 5236 6283 7330 8378 9425 10472 11520 12566 2000 
— 2100 2199 3298 4398 5498 6597 7696 8797 9896 10996 12096 13194 2100 
2200 2304 3455 4608 5760 6911 8063 9215 10367 11519 12672 13822 2200 
2300 2408 3612 4817 6022 7225 8429 9634 10839 12043 13248 1445] 2300 
CH 2400 2513 3770 5027 6284 7540 8796 10053 11310 12566 13824 15079 2400 
2500 2618 3927 5236 6545 7854 9162 10471 11781 13090 14400 15708 2500 
RY 2600 2722 4084 5445 6807 8168 9529 10890 12253 13613 14976 16336 2600 
: 2700 2827 4241 5655 7069 8482 9895 11309 12724 14136 15552 16964 2700 
Dhio 2800 2932 4398 5864 7331 8796 10262 11728 13196 14660 16128 17592 2800 
a! 2900 3037 4555 6074 7592 9110 10629 12147 13667 15184 16704 18221 2900 
aa 3000 3141 4712 6283 7854 9425 10996 12566 14137 15708 17280 18850 3000 
3200 3351 5026 - 6702 837 10053 1729 13404 15079 16755 18431 20107 3200 
iL 3400 3560 5340 7121 8901 10681 12462 14242 16022 17802 19583 21363 3400 
3600 3769 5654 7539 9425 11309 12193 15079 16964 18850 20735 22619 3600 
3800 3979 5969 7958 9948 11938 13927 15917 17907 19897 21887 23876 3800 
4000 4188 6283 8377 10472 12566 14661 16755 18850 20944 23039 25132 4000 
- 


For machines having a single speed only, the surface speed of the polishing wheel or buff may be varied by using combina- 
tions of pulley sizes. To determine the size of pulleys needed for various speeds, with the motor speed and wheel diameter 


> known, the following formula may be used: 

Pull Surface Speed Desired X Dia. of Driven Pulley 

equire 1a. 0 otor Pulley — ere 

4 RPM of Motor 
rk 3 ExampLe: For a surface speed of 5000 rpm., with a motor speed of 1750 rpm. and a driven pulley 1% inches in diameter, 
‘ the motor pulley size required would be 
5000 & 144 + 1750 = 4.28 inches. 

yo 5 


/ The nearest pulley to this size would be either 4 or 4% inches in diameter. (Pulley diameters on V-belt pulleys are 
— diways measured at the bottom of the V.) 
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Patents 


Electrolytic Tin Plate 
U. S. Patent 2,434,290. Harry S. 


Schutte, assignor to Carnegie-Illinois 
Steel Corp. 

Electrolytic tin plate having manu- 
facturing marks on the surface of its 
steel base that are conspicuous against 
a shiny background and with its tin 
coating too thin to hide said marks, 
said tin plate being characterized by 
having the surface of its steel base 
roughened to a mat finish ranging in 
grain size from a maximum insufficient 
to cause the production of flat light- 
reflecting surfaces of sufficient areas to 
be visible to the unaided normal eye, to 
a minimum sufficient to cause enough 
scattering of reflected light to at least 
materially reduce the visibility of said 
marks, said mat flnish in all cases ob- 
scuring said marks. 

An electrolytic tin plate making 
method comprising the steps of pro- 
ducing shiny-finished cold-reduced steel 
strip of from 38 to 21 gage with marks 
conspicuous on its shiny surface, an- 
nealing said strip, tempering said an- 
nealed strip in a temper rolling mill 
having rolls roughened to a mat finish 
imparting a similar mat finish to said 
strip, said mat finish having a grain 
size ranging from a maximum insuffhi- 
cient to cauge the production of flat 
light-reflecting surfaces of sufficient 
areas to be visible to the unaided nor- 
mal eye, to a minimum sufficient to 
cause enough scattering of reflected 
light to at least materially reduce the 
visibility of said marks, said mat finish 
in all cases obscuring said marks, and 
electroplating tin onto said tempered 
steel strip to a thickness ranging from 
00001 to .OOOL of an inch. 


Method of Plating Contact 
Surfaces of Magnetic Reeds 
U. S. Patent 2,438,897. John T. L. 
Brown, assignor to Bell Telephone 
Laboratories, Inc. 
In the manufacture of electrical ap- 
paratus consisting of glass sealed mag- 
netic reed contact elements, the step of 


=" 


plating the contact surfaces of the reeds 
with a noble metal by placing each of 
a plurality of said reeds in an individ- 
ual cathode circuit including an indi- 
vidual fixed resistance of approximately 
100 ohms and completing said circuits 
in parallel through a noble metal plat- 
ing electrolyte to a common anode to 
render the current in each said individ- 
ual cathode circuit substantially uni- 
form and equal to the current in each 
other of said parallel circuits regard- 
of variations in the individual 
resistance of the reeds. 


less 


Enclosed Electroplating Tank 
U.S. Patent 2,439,491. Charles Schiffl. 


An electroplating tank comprising a 
container for an electrolyte having an 
open top, a casing completely enclosing 


6 7 ge 
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said container and having a top wall 
provided with an opening above said 
container for access to the latter, a re- 
movable cover for said opening having 
top, side and end walls and a partition 
beneath said top wall of the cover 
formed with portions extending from 
the side walls that converge down- 
wardly toward and meet above the 
open top of the container so that mois- 
ture rising from the electrolyte in said 
container will impinge on said converg- 
ing portions, perforations in said con- 
verging portions closely adjacent the 
meeting line of said portions and per- 
forations in the side walls of said cover 
above said partition, and means for 
drawing air through said perforations 
and transversely of the open top of said 
container for cooling said converging 
portions to cause condensation of mois- 
ture thereon and to withdraw some of 
the gases that rise from said electrolyte. 
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Apparatus for Electropla\ 
Rings and Discs 
U. S. Patent 2,438,885. 
Bell, assignor to Chromium ( 
America. 


An apparatus for plating 
articles which comprises in 


=" f 


tion a plating tank holding an electro. 
lytic plating bath, open bearings 
mounted on top of opposite walls of 
said tank, a work-holding cathode 
shaft journaled in said bearings, means 
for rotating said shaft; said bearings 
and said rotating means permitting the 
lifting of the shaft and the work bodily 
out of said bearings and said tank: a 
plurality of work-holding hubs having 
elongated sleeve portions adapted to be 
slipped on said shaft in abutting rela- 
tionship in such manner that the length 
of the sleeve portions determines the 
spacing of said articles and the shaft is 
protected from the plating bath, three 
annularly spaced spokes mounted on 
and radiating from each of said hubs, 
two of said spokes being of fixed and 
equal length while the third is adjust- 
able in length, said spokes having 
outer ends adapted to engage the inner 
rims of said annular articles in order 
to support and hold said articles con- 
centrically and in predetermined posi- 
tions about said hubs, a plurality of 
anodes mounted in the tank inbetween 
and in spaced relationship with said 
articles, a shoulder on said shaft form- 
ing a stop against which said hubs are 
abutted to determine their spacing from 
said anodes, and means for supplying 
plating current to said shaft and said 
anodes. 


Coating on Metals 


U. S. Patent 2,434,525. Robert M. 

Thomas, Charles W. Ostrander. and 

Walter H. Kaelin, assignors to Kheem 
Mfg. Co. 


The method of producing an integral 
corrosion-resistant coating on 7iN¢, 
cadmium or copper comprising sub 
jecting the same to an aqueous dip & 
sentially consisting of water, a water 
soluble chromium compound selected 
from the group consisting of chrom 
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When you use Cowles Aluminum Cleaners you reduce 


your cleaning problems to a minimum. 


Cowles AE Cleaner is a low pH cleaner with synthetic 
emulsifying and wetting agents designed for both 
still tank and electrocleaning of aluminum. It is fast- 

acting and free rinsing. It is economical to use because 
of its long life in solution. Cowles AE Cleaner is 


non-etching — will not attack the aluminum at high 
concentrations and high temperatures. 


@ Cowles 352 Cleaner is especially designed for pres- 


COWLES TECHNICAL SERVICE sure type and other standard type washing machines. 


ON REQUEST It incorporates all of the desirable characteristics 


Your Cowles Technical Man is of AE Cleaner but will not foam. 
especially qualified to render 


service on all cleaning problems 
on aluminum and its alloys. 


PROMPT SHIPMENTS FROM LOCAL STOCKS 


% 


Company 


Metal Cleaner Department 


7016 EUCLID AVENUE CLEVELAND 3, OHIO 
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acid and salts thereof and an alkali 
metal thiosulfate in smaller amount 
than said chromium compound. 


Finger Cot 
Patent 2,434,317. George L. 


Gross. 


An open ended tubular finger cot 
having a seamless double ply open end 
and double ply seamless sides, said 
double ply open end being character- 
ized by resistance to fraying and ravel- 
ing when rubbed and abraded in grind- 
ing, buffing and polished operations. 


Method of and Means for Provid- 
ing Cathodic Protection of 
Metallic Structures 
U.S. Patent 2,435,973. Arthur B. Mac- 
Taggart and George J. Thomson as- 
signors to Rusta Restor Corp. 


The method of protecting a corrod- 
ible metallic structure against deteri- 
oration in contact with an aqueous 
electrolyte, which comprises connect- 
ing such structure at spaced points 
with plural negative poles of a source 
of direct electric current alternately 
frequency to said 
poles, while maintaining a_ positive 
pole of such source in electrical con- 
nection with such structure. 


supplied in low 


Abrasive Wheel Casing 


U. S. Patent 2,436,621. Alton E. 
Tobey. 

A casing comprising an outer split 
band having inward and outward over- 
lapping ends, means permanently con- 
necting said ends together, an inner 
split band located within the outer 
band, means permanently connecting 
one end of said inner band to said 
inward overlapping end of said outer 
band adjacent said connecting means 
first named and at a point spaced in- 
wardly from said end of said inner 
band whereby said end projects be- 
yond the inward end of said outer 
band and due to said overlap, in 
spaced relation to the first band to 
form a channel, and the other end of 
said inner band being slidable in said 
channel. 


Solvent for Degreasing Iron and 
Aluminum 
U. S. Patent 2,435,312. Walter Kla- 
bunde, assignor to E. I. du Pont de 
Nemours & Co. 


A solvent for degreasing iron and 
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aluminum comprising trichlorethylene 
containing, as stabilizer against con- 
densation reactions of trichlorethy- 
lene catalyzed by said metals, 0.02 to 
1% by weight of diisobutylene. 


Method of Regenerating 
Anodizing Baths 


U. S. Patent 2,436,940. Joseph Schu- 


lein. 


A method of regenerating a chromic 
acid anodizing solution having a pH 
value less than 3 and containing un- 
dissociated aluminum _ dichromate, 
which comprises adding an alkaline 
agent of the class consisting of sodium 
hydroxide, potassium hydroxide, lime, 
calcium hydroxide and calcium car- 
bonate to said solution to increase its 
pH value to not less than 3 and form 
an aluminum hydroxide precipitate, 
separating said precipitate from said 
solution, and thereafter removing the 
metal ions of said alaline agent to 
adjust the pH value of said solution 
to less than 1.3. 


A method of controlling the pH 
value of a chromic acid bath for anod- 
izing aluminum-containing articles, 
comprising segregating a portion of 
said bath, adding lime to said portion 
to adjust the pH value of said portion 
to at least 3.0 and precipitate an alu- 
minum compound in portion, 
filtering said portion to remove the 
insoluble aluminum compound, add- 
ing sulfuric acid to the filtrate to ad- 
just its pH value to between about 
0.6 and 1.3, removing any precipitate 
formed thereby and adding the filtrate 
to the remainder of said bath. 


Process for Preparing Potassium 
Stannate 


U. S. Patent 2,436,974. Hartmut W. 
Richter, assignor to Metal & Thermit 
Corp. 


The process of preparing potassium 
stannate which comprises adding to 
an impure tin compound an amount 
of caustic potash in the presence of a 
sufficient amount of water to form at 
least a colloidal solution of the tin 
values, the amounts of caustic potash 
and water being sufficient at least to 
produce such solution but insufficient 
to completely combine with the tin 
values present to form potassium 
stannate, the impurities present in the 
tin compound being left undissolved 
in the colloidal solution and physically 
separable therefrom, separating said 
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impurities from the solution. 
sufficient further amount 
potash such as to completely, 
with the tin values to form p 
stannate. 


Method of Protecting the Surface 
of Articles from a 
Magnesium Alloy 


U. S. Patent 2,438,740. Charles W, 
liam Clark and Warren Arthur Sheqj. 
jer, assignors to Canadian Copper Re. 


finers, Ltd. 


The method of forming a selenium. 
containing protective coating on ay 
article, which is composed principally 
at least of magnesium, comprising the 
steps of cleaning the surfaces of the 
article to be coated, preparing an iy. 
mersing solution in the following pro. 


Formed 


portions: dissolving 20 grams of se. 
lenium dioxide in water, separately dis. 
solving 10 grams of potassium perman- 
ganate in water, mixing the solution: 
thus made, diluting the mixed solutions 
to a total volume of | liter, and filtering 
off any precipitate formed to leave the 
filtrate as an immersing solution, and 
immersing the article in a solution as 
thus prepared while the solution is at 
temperature of about 90° C. to its boil: 
ing point and for a period of about 5 
to 15 minutes. 


Metalworking and Stripping- 
Plating Process 


U. S. Patent 2,436,244. Harry L. Ben- 
ner and Robert R. Bair, assignors to 
E. I. du Pont de Nemours & Co. 

In a process for selective case hard- 
ening, the steps comprising applying 
a coating of copper to a portion of a 
steel article, subjecting the coated 
article to a carburizing treatment, and 
thereafter stripping the copper coating 
from said article by anodic treatment 
in an electrolyte comprising essentially 
dissolved alkali metal copper cyanide 
in a concentration equivalent to 2 to 
20 ounces per gallon of copper cyanide 
(CuCN), free alkali metal cyanide 
equivalent to 0.5 to 4 ounces per gal- 
lon of sodium cyanide, and phosphate 
ions equivalent to 2 to 16 ounces po 
gallon of Na,PO,12H,0, while main- 
taining said electrolyte at a pH o! 
10.9 to 13.0 and at a temperature of 
about 75 to 85° C. and maintaining 
the voltage of the electric current 
about 1 to 2.5 volts. 

(Continued on page 9+) 
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for the Metal 


New Methods, Materials and Equipment 
Finishing Industries 


Contact Wheel for Belt Polishing 


lackson Buff Corp., Dept. MF, Long 
Island City, N. Y. 


A new Airway Ventilated Contact 
Wheel for abrasive belt polishing has 
been announced by the above firm. 
This new contact wheel has been de- 


Is 

d 

|. 

n- 

to 

d- 

ng 

signed for contour or flat work on 
ed stainless or carbon steel stampings, 
nd aluminum, brass, die-castings and 
ng forgings. The wheel offers maximum 
- resilience, yielding readily to pressure, 
lly and springing back into shape quickly 
ide for the next pass, it is claimed. 

to The ventilation feature of these 
. wheels makes them ideal for all plants 
ei where high speed contour polishing of 
a metals, plastics or wood is important. 
per The Airway Ventilated Contact 
am Wheels are available in 6” to 16” diam- 
of eters in standard sections of 14” face. 
of Width of wheel face can be changed 
ing to suit each job. 

at 


A folder describing in greater detail 
the advantages of their contact wheels 
is available to all interested persons. 
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Polishing Wheel Cement 


Wallace A. Erickson & Co., Dept. 
MP, 842 N. Wells St., Chicago, Il. 

Extraordinary flexibility, combined 
with exceptional adhesive strength, are 
claimed for a new polishing wheel ce- 
ment called Wheel King. 

Wheel King has been sold on a lim- 
ited basis for a period of several 
months. Reports from users show 
much better polishing results and far 
less tendency to drag or glaze than with 
hide glue, it is said. On a wide range 
of polishing jobs Wheel King is pro- 
ducing from 25 to 60% more pieces 
per setup than with hide glue on the 
same work. The reports claim highly 


successful results with 240 and_ all 
coarser grains, including use on grease 
wheels and abrasive belts. 

It is marfufactured in one form only 
for use with all grain sizes to 240. It 
is shipped ready-to-use and is applied 
cold. To a large extent the same con- 
sistency is used for all grain sizes. 

Experience has shown that the great 
advantages of Wheel King become 
more fully apparent after users become 
familiar with its application and use. 
To encourage experimental use by all 
polishers to the point of familiarity, 
the manufacturer has arranged an On- 
Approval Introductory Offer covering 
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5 gallons at the nominal price of $5.00. 
Full credit is issued upon return of 
any portion of the 5 gallons in case the 
user does not find Wheel King advan- 
tageous for his work. 


Heating Devices for Corrosive 
Chemical Solutions 

Heil Process Equipment Corp., Dept. 
WF, 12901 Elwood Ave., Cleveland 
ll, O. 

New designé with greater efficiency 
have been added to the line of heating 
devices manufactured by the above 
firm. Now the Nocordal heating trans- 
fer equipment includes a new rugged 
grid exchanger as well as the tube im- 
mersion units, electric tank heaters, 
shell and tube exchangers and steam 
jets. 

The new grid exchanger is outstand- 
ing in its rugged compact design. ver- 
satility of application and its eflicient 
adaptation of heat transfer principles, 
it is claimed. Notice its design for 
completely submerged installation, the 


vertical radiating surface, the provision 
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Luster-on bright dip gives zinc a long-lasting bright finish, proofed 
against rust and white corrosion. 


Luster-on bright dip on zinc doesn’t affect spot welding or soldering. 


Luster-on bright dip on zinc increases a product’s service expectancy 
and user satisfaction. 


Luster-on bright dip on zinc is a cold, quick, non-electrolytic process, 
speeds production. 


Luster-on bright dip on zinc eliminates finger prints and handling 
marks on assembly.. 


Luster-on bright dip on zinc maintains the “sales appeal” of articles 
stored or handled. 


Luster-on bright dip on zinc costs only half as much as cadmium and 
i8 superior to it. 


Luster-on bright dip on zinc is the quick, economical finish for radio, 
electrical, machine, automotive and ventilation parts, builders’ hard- 


ware, hand tools, fasteners, sporting goods and toys. 


for free flow of convection 
around the smooth non-clovs:, 
faces. 

These heating units were (, loped 
to meet numerous requests {,, 
able heating and cooling dey 4, 
serve under the very corrosiy« 
of most acids, alkalies. solye,)- 
salt solution. The followine 
tages are claimed: 


suit- 
and 
idy an- 


Resistance to most chemicals. 
tamination. 


no 


Excellent heat transfer,—better thay 
most metals. 

Low thermal 
thermal shock. 

A complete line of redesigned heat. 
ing units including the rugged grid 
exchanger, tube immersion units, elec. 
tric tank heaters, steam jets and the 
shell and tube exchangers are built }y 
the Heil Process Equipment Corp. 


Powdered Hand Cleaner 


Rossaul Company, 170 Fifth Avenue. 
Dept. MF, New York 10, N. Y. 


A new borax based powdered hand 
cleaner. Removes grease, dirt. ink, 
vegetable dyes, chromic acid stains, 
walnut stains and many other difficult 
contaminations. Restores “slip” to 
hands that have cracked under solvent 
cleaning. Highly abrasive, yet gentle 
enough to be used on the body. Effee- 
tively removes some of the causes of 
dermatitis. Completely soluble in water 
—will not clog drains. Manufactured 
under a special process that permits its 
sale at a price considerably under the 
competitive market. 


Packaged in 100 and 300 pound 
drums. Four ounce samples sent on 
request written on company letter head 
only. 


New Water-Soluble Cutting (il 


Beacon Rust-Roofing Co., Dept. MF. 
19 W. 31st St., New York, N.Y. 


We want to prove these statements to you. We want to show you why Luster-on 
is first in its field, how it’s first in results. Send us a sample for free processing. 
We'll give it the Luster-on treatment, and tell you the full story on how it’s done. 
No obligation, of course. 83 


From a formula extensively used in 
Germany before the war, a new cutting 
oil which is claimed to eliminate the 
need of further rust prevention treat 
ment for tools, materials and machin- 
ery is now being marketed in this 


HE CHEMICAL CORPORATION 
54 Waltham Ave., Springfield, Mass. | 


lease send me full particulars about 
Luster-on* bright dip for zinc- surfaces. | 
lam (am not) sending sample for free dip. 
No obligation, of course. 


*Reg. U.S. Patent Office 


country. 
| For most metals it is used one part 
| Ferox cutting oil to 49 parts clear 
j water. For use on cast iron and mal- 
i o ol! is usec 
Metal Finishing, July leable iron, one part cutting « 
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with 33 parts of clear water. For 
rations which call for threading or 


ope 
it is used one part to 35 


polishing, 
parts clear water. 

Ferox is said to differ from the gen- 
eral run of soluble cutting oils because 
the solution remains completely clear 
at all times. No milky emulsion is 
formed because soaps and alkalies are 
not used to keep the oil in suspension. 
and a homogeneous combination is 
achieved when Ferox cutting oil is 
mixed with water. 


Multiple Tumbling Barrels 

Daniels Plating Barrel & Supply Co.., 
Dept. MF, 129 Oliver St., Newark, N. J. 

Heretofore, firms desiring multiple 
tumbling barrel units have majorly 
designed and manufactured their own. 

The Daniels Plating Barrel and Sup- 
ply Company have designed and manu- 
factured a new and improved unit to 
meet a wide variety of requirements. 
The entire unit, consisting of two to 
ten tumbling barrels, is chain driven 
by a worm gear reduction motor. Each 
wood cylinder (or any other type 
cylinder) is separately controlled and 
independent from the others by a 
means of a positive engaging clutch, 
which is engaged and disengaged by 
means of an easily accessible handle. 
The space under each cylinder is parti- 
tioned to prevent work from spilling 
into adjoining trays when cylinders 
are being emptied. In the partitioned 
space, two screened trays, one on top of 
the other, slide on tracks under each 
cylinder. The top tray will screen tum- 
bling mediums from work, and the 
bottom screen will retain the mediums. 
Beneath all the trays and cylinders, a 
drain pan, with one or two outlets, is 
supported on the framework legs. 

The rigid framework is of double 
welded steel construction. The entire 
unit is designed to reduce installation 
costs and to afford ease in handling 
multiplicities of parts for tumbling. 


New Germicide for Equipment 
Sanitation 


Willson Products, Inc.. Dept. MF, 
Reading, Pa. 


A newcomer to the field of per- 
sonal protective items is an especially 
powerful germicide announced by the 
above firm. 

The germicide is offered to industry 
for sterilizing personal safety equip- 
ment and protecting workers from con- 


PARTS CLEAN 
SOLUTION CLEAR 


THANKS TO WYANDOTTE MK-50 
SOLVENT DETERGENT 


MK-50 is without 
an equal as an emulsion cleaner. 
It may be used with or without 
alkalies in pressure-type metal 
parts washing machines—also as 
an additive to drawing, cutting, 
grinding and slushing oils and 
compounds to facilitate their 
removal after metal processing. 


As a solvent detergent, MK-50 
is used primarily in spray-type 
washing machines for cleaning 
parts between machining opera- 
tions and prior to inspection, 
painting, etc. 

It rinses quickly and thor- 
oughly and leaves no harmful 
salts on the metal surface. It is a 
neutral product and does leave a 
very light film on the metal which 
serves as a temporary rust in- 


hibitor. This film helps bond any 
paint, enamel or lacquer finish. 

MK-50 helps keep the washing 
solution clear, too. In the metal 
parts washing machine, it will 
throw out the absorbed oils and 
grease, so that they may be held 
on the surface of the sump or 
overflow section of the washer. 
This leaves the main body of the 
solution relatively clear. 

Your Wyandotte Representa- 
tive will be glad to tell you more 
about Wyandotte MK-50 and 
other Wyandotte Metal Cleaners. 
He’s only a telephone call away. 


REG. U. S. PAT. OFF 


WYANDOTTE CHEMICALS CORPORATION 
WYANDOTTE, MICHIGAN SERVICE REPRESENTATIVES IN 88 CITIES 
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Warped Anodes 
are Wasteful 


| with DIVCO 
71-Point LEAD ANODES 


The reinforced ribbed construction of Divco 71-Point Anodes 
prevents warping. The anodes stay where you put them in relation 
to the work. Uneven deposit or burning and excessive current loss 
due to warped anodes are avoided. Uniform deposit is assured on 


piece after piece. 


Avoid 
Sub- 
stitutes } 


Look for 
“DIVCO” 
beneath 
the hook 
or count 
the 71 


tamination through the use of such 
devices. It is a non-corrosive, 
staining solution, which is practically 
Though about 25 times more 
powerful than carbolic acid, the germi- 
cide is non-poisonous and non-irrita- 
ting to the skin, it is claimed. In addi- 
tion to its powerful germ-killing action, 
the solution acts as a deodorant and 
fungicide. 

It may be used as 


non- 


odorless. 


a spray, swabbing 
solution, or immersion solution for 
gas masks, goggles, welder’s masks, 
respirators, safety shoes, boots or any 
washable apparel. 

The germicide is effective in hot or 
cold water in the recommended con- 
centration of 2 teaspoonfuls to a quart 
of water, but users are cautioned not 
to mix the solution with soap. 
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71 throwing edges—plus 15.5 square inches of 
surface per inch of length—give Divco Anodes un- 
equaled throwing power. They speed chrome plating, pro- 
duce a more uniform deposit—and save time, material 
and current. 

Yet pound for pound, Divco 71-Point Anodes cost no 
more. Equip a tank and Compare Results. 


Order from your Plating Supply Jobber or direct. 
Merely specify size of bus bar and distance from top of 
bus bar to bottom of anode. 


Other DIVCO: PRODUCTS 


LEAD 
Sheet — Pipe —Wire —Foll 


Fabrication & Lead Burning 
Lead Lined Tanks 

Lead Steam or Cooling Coils 
Conforming Anodes 


Carboy Truck 


Palmer-Shile Co., Dept. MF, 16035 
Fullerton Ave., Detroit, Mich. 


A safe carboy truck for handling 
chemicals, acids, etc., has just been 
developed by this firm. 

This truck is designed to speed up 
the handling of dangerous chemicals 
or any liquid generally encased in a 
carboy. 

Just roll the truck up against the 
carboy and drop the handy gripping- 
yoke over the top, then pull back on 
truck handles and loading becomes 
automatic. Hardened steel studs on 
the truck frame hold load in place. To 
unload simply tip truck forward and 
release gripping yoke. This truck will 
save a lot of dangerous, heavy lifting, 
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| avoid costly accidents, and . 
_ an otherwise slow and ey), 
task. 

All steel welded construc; 


shaped, curved handles assure secure 
gripping. Overall width only 20", per. 
mitting easy passage through narrow 
doorways and crowded aisles. Overall’ 
length 48”. Two 8” by 2” roller bear- 
ing wheels afford smooth wheeling of 
even the heaviest load. Rubber, pneu- 
matic or metal wheels are available 
depending on individual requirements. 


Capacity 500 Ibs. Weight 75 lbs. 


Rinse Tank Agitator and 
Siphon Breaker 


The Beaton and Cadwell M/g. Co.. 
Dept. MF, New Britain, Conn. 


A new device for use on water rinse 
tanks to prevent back siphoning. and 
-to increase stirring through aeration 
has been announced by the above firm. 
Mounted on the water inlet line, this 
device permits a great saving in the 
amount of water required for thorough 
rinsing, inasmuch as the air that Is 
introduced with the inlet water pro- 
motes rapid agitation and stirring with 
much less water being Very 
reasonably priced, the device is sai 
to pay for itself in a very short time 
in the saving in rinse water. There 
are no parts to wear out or corrode, 
and the device is easily installed near 
the valve in a matter of several 
minutes. 


used. 


Pressure Pump for Spray 
Polishing 

J. J. Siefen Co., Dept. VI. 

Lauderdale Ave., Detroit, Mich. 

The above firm announces an addi: 

tion to the “Siefen System™ for the 

spraying of buffing and polishing com 
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pounds to revolving wheels to increase 
the efficiency of the spray system. 

This air operated positive pressure 
pump furnishes compound to the spray 
vuns, circulates it, and returns it to 
the drum, thus assuring sufficient com- 
all times to each gun as well 
is of mixing the material in 


yy 
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pound al 
as a meal 
the drum. 


Broadway Rubber Expands 
Surface freating Facilities 


The Acme-Fisher Division, Broad- 
way Rubber, Corp., Dept. MF, 529 
F. Broadway, Louisville 2, Ky. 

The above firm has expanded its 
specialized surface application facili- 
ties for treating racks and hangers, 
anodes, pickling tanks, drums, pails, 
dippers, pipe and fittings, air agitation 
systems, tank bottom protective grids 


Arm Leewing the Aree 
Tonk Free fer Leading 


wth Return te Tonk 


MAGNUS AJA-DIP MACHINES 


and screens, coils and_ ventilation | Vastly improve Cleaning 
equipment. 
To meet specific requirements, the | Quality as Well as Speed! 


company pes speyses the problem HE dynamic agitation provided by the Magnus 
and then recommends the type of sur- | ‘ > 
: Aja-Dip Machine so greatly increases cleaning 


face treating necessary for a_ satis- | ‘ 
facteey gelation © Their recommenda- speed, and so definitely improves cleaning quality 


tions may call for Laybond Rubber, that in many plants these batch type machines are 

Hard Rubber, Koroseal, Neoprene, used for the production cleaning jobs which ordi- 

Phenolics, Ceramics, etc., or may indi- narily would be entrusted to conveyorized spray- 

cate a type of treating not yet de- type cleaning machines. 

veloped. If a solution is possible, the Agitating the work up and down in the cleaning 

company can treat the surface either solution adds penetrating mechanical cleaning 

at its own or the customers plant. action to the chemical effects of the solution. And 

these sturdy, powerful machines are made in a 

Low Velocity Dust Collector range of capacities to handle from 75 to 2,200 Ibs. 
Torit Mfg. Co., Dept. MF, St. Paul | of basketted or racked parts. 

2, Minn. | 


efficiency is desired, this new dust col- 11 South Ave., Garwood, N. J. 

lector will meet every requirement. It In Canada—Magnus Chemicals, Ltd., 4040 Rue Masson, Montreal 36 
is designed expressly to meet the stand- Service representatives in principal cities 

ards of certain codes in the matter of a J 
filter velocity. 

The Torit No. 68 Dust Collector 
has sufficient filter cloth area to pro- 
Vide a 4 to 1 filter velocity (4 c.f.m. 
through each square foot of filter 
cloth). And they will not bunch to- 


Where the utmost in dust control MAGNUS CHEMICAL COMPANY 
| 


IN METAL CLEANING iT’ 
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This Atlas Floor in plating room 
of nationally famous radio manu- 
facturer, bas served eight years 
without “down time’, 


Tanks, floors and other equipment subject to acids, alkalis, corrosive salts and 
solvents can be made proof against — not merely “resistant to” these elements. 

Atlas acid-proof equipment serves in plants ranging from small plating works 
to large steel and chemical works — handling every type of industrially used 


corrosive. 


Size is no handicap. Atlas builds platers’ small portable tanks to be shipped out 
by rail or truck — and pickling tanks up to hundreds of feet in length . . . also 


floors that defy corrosion. 


Atlas Materials include acid-proof brick, cements, jointing materials, plastic 
linings and protective coatings. Atlas furnishes design and, if desired, installation 
also. Our engineers will be glad to study your acid-proofing problem and to make 
recommendations, plans and estimates — without obligation. Contact our nearest 


branch. 


Write our Mertztown Office for Bulletin T'7-D. 


— 


THE ATLAS MINERAL PRODUCTS CO. OF TEXAS INC., Box 252, Houston 1, Tex. 
OMAHA, Neb. 423 South 38th Ave 

*LOS ANGELES 12. Cal. 1725 Central Ave. 
*SEATTLE 4. Wash. 1252 First Avenue, 5. 


* BERKELEY 2. Calif, 605 Addison St 
DALLAS 5. Tex. 3921 Purdue St. 
“DENVER 2 Colo, 1921 Blake St. 
*WOMOLULU 2. Hawaii US A 


*Stock corried at these points 


IM CAWADA: Atlas Products are manufactured by H. L. BLACHFORD, Limited. 977 Aqueduct Street. Montreal 3. PQ. 86 Bloor St W.. Toronto, Ont 


THE 
NMineral Products Company of Penna. — 


MERTITOWN _ PENNSYLVANIA 
*ATLANTA 3, Ga., 452 Spring St. NW. PITTSBURGH 27, 4921 Plymouth Rd 
“CHICAGO 1. I!) Michigan Ave. PHILADELPHIA, Pa., 355 Fairview Rd. 
“DETROIT 2, Mich, 2970 W. Grand Bivd Springfield, Pa 
WEW YORK 16, N.Y. 280 Madison Ave. ST. LOUIS 8, 4485 Olive St. 


gether under pressure, as each filter is 
filled with copper wire mesh, to pre- 
vent collapsing. 

The filters are installed in a new 
manner, assuring a dust-proof seal. 

The cabinet measures 2914” wide, 
40” high, 26” front to back. It is 
equipped with a 42 H.P., 3450 RPM 
motor and 7 11/16” x 114” fan (the 
same power unit as used in the Torit 
No. 64 Dust Collector). The maximum 
inlet area is that of one 3” inlet. 

The low air volume-filter area ratio 
insures maintenance of the original 
operating characteristics over a longer 
period of time than is possible where 
filter cloth is called upon to handle a 
large air volume. 
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Water-Displacing Solvents 


Vetal-Clean Solvent Corp., Dept. MF, 
1935 N. Paulina St., Chicago, Ill. 


Two new water displacing products, 
known respectively as Metal-Clean No. 
11 and Metal-Clean No. 12 are an- 
nounced by the above firm. Designed 
to produce a positive moisture-free sur- 
face on all metals (ferrous and non- 
ferrous), these new liquids lift water 
droplets instantaneously and leave a 
protective film on the work. Water 
thus displaced drops to the bottom of 
the tank where it can be drawn off 
periodically. Fingerprints are neutral- 


ized and water stains prevented, it is 


claimed. 
Metal-Clean No. 11 is used as a cold 
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dip. Through its application, |, 
drying operation, with its 4:, dant 
oxidation or hydration of ¢), aia 
surface, is eliminated, and fa... 
protected by a dry film whici, 
tral and harmless for furthe hnishine 
or for plating, according to the . 
pany. 

Metal-Clean No. 12 is a wate, 
placing type of rust preventiy, especi- 
ally designed for work which js 
held for storage. 


isual 


is neu- 


dis- 


Under alternating conditions «| high 
and low temperatures and humidity. 
Metal-Clean No. 12 passes 30-day con. 
densation tests, successfully inhibitins 
rust, and also passes the standard 30. 
day humidity cabinet test and the 30. 
hour salt spray test, according to the 
manufacturer’s claims. Work held for 
indoor storage is protected for six 
months or longer. 

The material is applied by either the 
cold dip, brush, or spray operation. 
Action is instantaneous. mono- 
molecular film forms on the metal and 
the displaced water sinks to the bot- 
tom of the tank. The protective film on 
the metal parts can be easily removed 
with ordinary petroleum naphthas. 


Prevention of Heat Fatigue 


Benson Laboratories, Dept. MF. 
Bessemer Bldg., Pittsburgh, Pa. 


A new product for the prevention of 
heat cramps and heat exhaustion has 
just been announced by this firm. 

This new product differs from other 
heat cramps preventives such as salt 
tablets in two signicant respects: First. 
they contain not only Sodium Chloride 
(Common Salt) but also two other 
body salts in approximately the same 
proportion as they are lost in perspira- 
tion, it is claimed. They also contain 
Dextrose to provide a quick energ) 
restorer. Second, these heat fatigue 
drops are made in special butterscotch 
candy form which is refreshing and 
pleasing to the taste. 

Benson heat fatigue drops are 1 
dividually wrapped in convenient. eas)- 
to-use form. The average employee 
will use about six pieces per day and 
the cost is low, averaging about 2: 
cents per employee per day so that the 
cost for the entire 60 or 80 working 
days of hot weather is small. 

Samples are available on request ' 
interested executives. 
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Electronic Interval Timer 


Photoswitch, Inc., Dept. MF, 
Broadway, Cambridge 42, Mass. 


Electronic Timer Series 30 is 


signed for machinery and process con- 
trol. It has a range of from .03 seconds 
to four minutes. It is recommended 
for the control of hydraulic presses, 
chemical feeders, spot welders, grind- 
ers, conveyors, drilling machines, pho- 
tographic printers, and similar equip- 
ment. 

This timer provides for all basic 
types of timing through simple termi- 
nal panel connections, and may _ be 
wired to provide interval timing, de- 
layed action, automatic repeat, and 
programming as well as many varia- 
tions of these. 


SPECIFICATIONS : 

Supply: 115/230 Volts, 50-60 Cycles 

Output: Two single-pole, double-throw 
switches 

Relay Contact Rating: 10 amps, 115 
V AC (main output) 1 amp, 115 V 
AC (auxiliary) 

Accuracy: Within 2% 

Ambient Temperature: 32° to 150° F 

Ambient Relative Humidity: 20% to 
95% 


Net Weight: 8 pounds 


New “Twin Barrel Lifter” 


Merrill Bros., 56-02 Arnold Ave.. 
Maspeth, oa Dept. MF. 


It is claimed by the above firm that 
al last the metal barrel has become suf- 
ficiently important to devote enough 
time and thought to an arrangement 
by which it can be hoisted straight up. 
rather than by the old make-shift 
method of lifting it at an angle by 
gripping and raising from one side. 

It brings the common metal barrel 
into its own as a substantial conveying 


Oil 


Insoluble Dirt? 
Electrolytic? 


DETREX Cleaning Agent 
_ for EVERY Cleaning Job! 


There’s a Detrex solvent or cleaning compound for every clean- 
ing application—a specialized cleaning agent, scientifically designed 
for maximum speed and economy, These include: 


DEGREASING SOLVENTS for .. . 


* Both ferrous and non-ferrous metals, and adverse operat- 
ing conditions, where maximum stability is called for— 
PERM-A-CLOR, the most highly stabilized of all tri- 


chlorethylene solvents. 


* Average applications—TRIAD (identical to Perm-A-Clor 
in cleaning power). 


ALKALI AND EMULSION CLEANERS for... 


* Aluminum parts and painted surfaces. 


* Brass, aluminum and white metal parts. 


Heavy-duty cleaning of iron and steel and their alloys. 
Cleaning and neutralizing prior to vitreous enameling. 
Electrolytic cleaning especially for plating. 

Heavy-duty stripping of pigmented oil paints, synthetics, 
and baked enamels. 

Removing all kinds of oils and insoluble dirt, without at- 


tack on surface or coating. 


.. . AND there are Detrex degreasers. parts washers and 
dip tanks to most efficiently use these specialized compounds, 
assuring 100‘¢ soil-removal with minimum time and cost. 
\ Detrex field representative can help you on every indus- 
trial cleaning application. 


Degreasing Machines and Safety Solvents e« Metal Parts Washers 
e Alkali and Emulsion Cleaners and Strippers e 
Processing Equipment Spray Booth Compounds 
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your overhead 


... effectively 
control fumes 


Niehaus Fume 
Separator 


ELECTROPLATING. COMPANY, 


@ Niehaus Fume Separators will reduce 
your overhead two ways... overhead 
expenses and space-consuming 
overhead ductwork. By water absorption 
and centrifugal separation, it will 
effectively control the fumes from your 
cleaning and plating solutions. 

The complete unit is located alongside 
your tank ... no expensive blowers or 
long ducts are required. No air is 


, discharged outside. 


For complete specifications and 
information on how the Niehaus Fume 
Separator eliminates costly equipment, 
reduces installation costs, and sells for 
less. Write for illustrated folder. 


INC. 


est Vermont Street, 4, 


and storage saatailies being a most eco- 
nomical ond convenient means. 

This duel clamp is the adaptation of 
the regular Volz Clamp to a form 
adaptable to the barrel, being a device 
consisting of a cross arm of the width 
of the standard barrel, with a Volz 
Clamp attached to both ends of the 
arm. 

The center of the cross bar is pro- 
vided with a ring through which the 
hook of the hoist or other lifting media 
is attached. 

The clamps can be instantaneously 
attached and detached to and from the 
barrel. The heavier the load, the 
tighter is the grip of the Volz Clamp, 
according to the manufacturer. They 
are sold through leading hardware job- 
bers and mill supply houses. 
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Level 


Photoswitch Inc., Dept. MF, 77 
Broadway, Cambridge 42, Mass. 


Photoswitch Type LOCB1 introduces 
completely maintenance-free level con- 
trol to the chemical processing indus- 
try. This control consists of an elec- 
tric relay operating from a probe cir- 
cuit through a transformer and a recti- 
Only stainless steel probe rods 


fier. 
are located in the liquid itself. 


Type 10CB1 will control the level 
of practically all electrically conduc- 
tive liquids. The probe circuit may be 
set at several different sensitivities. As 
a result it will discriminate between a 
liquid and its foam. It is not affected 
by the saturated vapor above a liquid 
in a closed tank, permitting positive 
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control of acid in batch processing, it 
| is claimed, 

| The liquid to be controlled makes 1 
breaks contact with the probe and 
transmits to the control a minute eleec- 
trical current at low voltage. This 
current controls a power circuit which 
‘operates a relay to actuate signals, 
‘valves, or pumps. 


Metal Cleaners 
Calgon, Inc., Dept. MF, Pitishurgh. 
Pa. 


Two new metal cleaners. 
effective individually or in combination 
for cleaning a wide variety of metals 


said to be 


and alloys, are being announced by the 


above firm following a long period of 
laboratory and _ field and 
testing. 

The announcement marks oflicial 
entry of this manufacturer into the 
metal cleaner field, with products spe- 
cifically developed for this purpose, al- 
though the company’s water-condition- 
ing materials are used extensively in 
industrial cleaning work. 

Calgon Metal Cleaner No. 2! is de- 
scribed as a dry granular alkaline de- 
tergent for spray-cleaning in  metal- 
washing machines. In addition. it has 
claimed to be effective when used in 
combination with the new Calgon emul: 
sion cleaner, for immersion cleaving 1 
dip tanks and for heavy-duty spra) 
cleaning. 


research 
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Although designed primarily 
cleaning of steel products or parts, is 
said to be well-suited for a wide variety 
of other metals and alloys. It effec- al 
tively spray-cleans aluminum, for ex- 


ample. without etching its surface, 
chemical engineers of the company 


report; in long immersion or dip-type 
cleaning of aluminum a slight etching 
may occur. It is said to be excellent 
an pre-cleaner W hen the metal surface 
is to be phosphate-coated. ' gE 


Calgon emulsion cleaner is described 


ssa white, creamy emulsion of an or- ... with the New, 1007 -Solids 


canic solvent in a_ relatively small 

amount of water. It readily disperses a \ <a Unichrome Coating 918 
when added to the cleaning bath. It is ee 

recommended for use in combined . 

solution with Calgon Metal Cleaner No. FIVE HUNDRED RACKS were coated with 218 
2] for immersion cleaning or especially in half the time usually spent with solvent 
s misture types—that’s the report from a big user of 
difficult spray-cleaning. is mixture 


ati f the t | ‘ Unichrome Coating 218. 

wo cleaners is 

mnation How are such huge savings possible? Be- 
said to provide the advantages of an cause fewer coats are needed. You use only 


alkaline cleaner with those of an or- one main coat of 218 over a prime and “tie” 
ganic solvent. —_ coat—the entire job taking about 2 hours. 
Calgon emulsion cleaner, when used ‘ , a And not only is this coating quicker to 
alone or in combination with an al- >A \g apply, it also lasts longer. For Uni hrome 
Coating 218 cures to a smooth, elastic, thick 
: $ jacket that resists all plating and cleaning 
rinsed from the metal surface with J ts alt g 
SEND FOR THIS baths, and won't chip or tear. It will pay 


either hot or cold water, leaving sa BULLETIN, which ex- you learn more about it. Write today. 
solvent or other film. This is said t 3 plains how to save 

fm (41sk us for the name of a local applicator 


distinguish this cleaner from most time and money in in- ube will wlth 218 900 
. : sulating your racks. don't have a baking oven.) 
other emulsion cleaners, and is par- 


ticularly important when the cleaning 
is to be followed by electroplating. 


Heavy Duty Metal Cleaner 
Klem Chemical Works, 14401 Lan- | 


son Ave., Dept. MF, Dearborn, Mich. 
RACK COATINGS—Products of 


A new, heavy duty still and soak} UNITED CHROMIUM, INCORPORATED ¢ 51 €. 42nd St., New York 17, N.Y. 
tank cleaner of the faster acting type) Detroit 7. Mich. Waterbury 90,Conn. Chicago 4, til, + Dayton2,Ohie + Los Angeles 13,Cal. 


has been announced by the above firm.| 

It is recommended for all types of a © 

heavy duty cleaning of ferrous metals. gallon depending upon the speed re- characteristics of the chrome face, in 
Though developed chiefly as a general quired for the cleaning job to be done. both heavy - duty, high - temperature 
purpose cleaner, No. 159 has proven Water temperatures should be held as _ service and where abrasive dust is 
itself valuable as a cleaner before gal- near boiling as possible. Rinsing after present. It is claimed also that the 
vanizing and porcelain enameling as cleaning is simple and frees the sur- chrome plating reduces cylinder wear 
well as a soak cleaner before plating, face of all impurities, leaving it thor- and the wear of all the other rings in 
It Is claimed. : oughly clean for the next operation, — the installation. 

; No. 159 is said to do an outstand- according to the maker. Dedrick states that its new chrome- 
ing job of removing carbon smut, and faced ring has three years of develop- 
has had an enthusiastic reception from Chrome-Faced Piston Ring ment and testing back of it. To make 


engl ; 
— tebuilders. Wilkenine M : full use of the wearability of the 
This is claimed to be an exception- ikening Manufacturing Co., Dept. chrome a new metal was developed for 


ally economical cleaner to use, for it MF, Philadelphia, Pa. the ring. It is a special alloy, centri- 
can be used in low concentrations According to an announcement of fugally cast, then heat-treated to pro- 
without impairing its efficiency. Clean- this firm, its new Pedrick chrome- duce a dense, uniform structure which 
ing procedure for soak or still tank faced piston ring has an efficient life js tough and resilient, with very high 
requires a concentration of only six that is two to four times longer than tensile strength—the metal character- 
ounces of cleaner to a gallon of water. other rings. istics most needed for successful serv- 
Concentrations can be increased or de- Long wear results from the high ice as a top-groove piston ring. This 
‘reased to four or eight ounces to the anti-friction and lubricant-retaining _new alloy is said to be safe from break- 


kaline cleaner, is said to be easily 


METAL FINISHING, July, 1948 


; 
M 
as 
| 
t 
He. 
| CUNICHROME : 
| 
— 
de 
l 
| 
87 


Horizontal Plate 


Because the filter cake is 
held horizontally, it is abso- 
lutely stable to the end of 
each filtering cycle. And 
cycles are longer because the 
cake retains its porosity 
longer. That is why the “ho- 
rizontal principle,” as em- 
bodied in Sparkler filters, 
gives you more efficient, low 


cost, operation. Sparkler fil- 
ters are pressure-tight and 
leak-proof, designed for in- 
termittent or continuous op- 
eration. 
4 Plating Solution Types 
1. Rubber-lined for bright nickel 
2. Stainless steel for acids 
3. All Iron for alkaline solutions 
4. All Steel (with Stainless Pump) 
for chromium 


SPARKLER MANUFACTURING CO. 


Mundelein, Illinois 


Made in Capacities 
60 to 10,000 G.P.H. 
See your supplier or 

Write for details 
Our Engineering Serv- 
ice is available for any 
specialized problems. 


age even under very heavy loads be- 
cause it is not subject to hydrogen- 
embrittlement as are ordinary metals 
when chrome-plated, 


Safety Hand Truck 
General Scientific Equipment Co., 
Dept MF, 1327 Bankers Security 
Bldg., Philadelphia 7, Pa. 
A light-weight, 
many 


hand truck, 
features is 


sturdy 
combining safety 
available from the above firm. 

Of riveted, 


struction, with tubular handles. and 6” 


welded and bolted con- 


aluminum acid-resistant wheels or rub- 
ber tires, this safety truck has two car- 
rying positions which adapt it to a 
variety of portage jobs. In the open 
position the truck can be used to safely 


move carboys, acetylene tanks, barrels, 


82 


packages and other items in a vertical 
position to avoid spilling the contents. 
In the closed position the truck can be 
used as a hand truck to transport 


boxes, barrels and similar items in the 
conventional manner. 

According to the manufacturer, the 
truck is designed to give maximum 
leverage on the handles and to carry 
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the load on the wheels. The },.. , truck 
can be easily converted from 
tion to the other and is firy)! 
in either position. A chain js ,, 
to hold items being transport. 


posi- 
secure 


ided 


Tungsten Carbide Nozz\- 
Spraying Abrasive Liquids 

Spraying Systems Co., 402\ Lake 
St.. Chicago, Ill., Dept. MF. 

A new Whirljet spray nozzle. funda. 
mentally new in design, is no\ 
produced by the above firm. This yoz. 
ale is a true Whirljet type. producing 


being 


| nder 
demonstrated 


a hollow cone spray pattern. 
tests this nozzle has 
amazing resistance to 
claimed. For example, under one ap- 
plication the life of the nozzle was ap- 
proximately 150 times longer than that 
of standard nozzles. In this new Whirl 
jet, a vortex chamber as well as an ori- 
fice insert are made of tungsten carbide 
as shown in the illustration. Inlet to 
the vortex chamber is drilled on a line 
tangent to the circumference to provide 
correct vortex action of the liquid in 
producing an open hollow cone spray. 
Nozzle body and retainer cap are made 
of 18-8 stainless steel. These 
Whirljet nozzles are now available in 
six standard sizes. 


wear, it is 


new 


Reinforced Asbestos Gloves 


Industrial Glove Co., Dept. MI. 


Danville, Ill. 

An improved leather reinforced As 
bestos Gauntlet has been designed b) 
this firm. Reference to the ac: ompany- 
ing photograph shows that the usual 
seam on the palm, or working surface. 
where thumb and palm are joine has 
been eliminated. There is seam 
now to rip or burn out at the very 1 
portant part of the glove. 

The new construction 
plied to this type of glove | yrovides a 
continuous leather wearing surface 
over the asbestos palm, fingers and 
thumb. The seam that makes the 
thumb now is on the top ede of that 
digit, well out of the wearing 200% 


ho 
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Business Items 


Pennsalt Transfers Special 


Chemicals Salesman No. 1000 
tke John W. Beaver has been named N U L A 0 N 
sales representative for the Special 
press Is Division of the Pennsyl- For racks and fixtures used in electro plating. 
da- Chemic anodizing, electro polishing, phosphate coat- 
™ vania Salt Manufacturing Co. in the ing and electro forming. 
5 


newly-created Maryland, Washington, 


p. C. and Virginia district, it was an- A V L A (i 
ig A 
nounced recently by Joseph J. Duffy. PAF 


Ir, Manager of Sales. Ah \ | Has extra fluidity. Dips freely. Handles fast. 


“1 without delays or trouble. A rack can be 
Mr. Beaver, formerly sales repre- -i completely insulated in two hours. 


sentative in the Wisconsin territory, 


joined Pennsalt on February 1, 1946, ft) | S A V E S T I M E 
after nearly four years, service in the 3 | 


United States Army Air Force. i! Pr No evaporation—no shrinkage —no loss. 
i Short oven bake converts to continuous solid 
coating that has no effect on, but excellent 


al j sistance to all lati solutions d 
John H. Matthews Elected plating utions an 


Canadian Raybestos Director 


der John H. Matthews, vice president and | a. | 5 A V E S M 1 N EY 


irec -Manhattan, Inc.., 
ted dire Racks last longer because a single dip gives 
was elec s 


is an extra heavy, thick, extremely tough, long 
ap: of the Canadian Raybestos Company, life protective which 
ap. Lid.. at the Annual Meeting held - at | ordinary types of insulation—and at less cost. 
hat Peterborough, Ontario, Canada, on 100% Solids 
irl- May 20. APPLICATORS: 
yen No liquid to evaporate. Does 
ide out for insulating write for name not become thick or lumpy. 
Wyandotte Holds Regional and address of nearest applicator Always ready to use. Not in- 
to f using No. 1000 Insulation. That flammable. 
Educational Conferences pom at Gis 
ine right price. Wri 
rite for details and prices 
ide Salesmen of the J. B. Ford Division 
in of Wyandotte Chemicals Corp. recently IN MPANY 
ave attended three-day educational con- NEL i. 
ade ferences in the seven regional head- | 
TOLEDO 7, OHIO 
ew quarters of the organization — New | 
in York, Atlanta, Cincinnati, Indianapo- 
lis, Chicago, Kansas City and Mon- Both sound and slide films were attended by a rotating team of home 
treal. used in the conferences which were office sales, advertising, and technical 
service executives. 
IF. One session of the conference was 
devoted to cleaning before metal finish- 
\s = C= ww ing with a special meeting for the 
by We Ww Wyandotte Industrial Department rep- 
ny- Seated, left to right: resentatives who were present. 
ual G. T. Robinson, North- A written examination was given at 
each of the seven conferences in the 
has ager; C. J, service and technical information and 
an) Milwaukee; methods used by Wyandotte repre- 
President In Charge of se ntatives. The three-day educati nal 
Sales J. B. Ford Divi- sessions stressed the demonstration and 
ap idee A. C. Weimer, tests which will be of practical value 
ace ager Maintenance 
nd Cleaning Department General Ceramics Appoints 
and Ass't Manager Food 
ine and Beverage. D. D. Foster Company 
hat Santing, left to right: Lee Minor, Earl Soop, W. C. Fronrath, Advertising Department; et The General Ceramics and Steatite 
ne. nderson, Technical Service Depart- Schmeling, Ass’t Manager Industrial Depart- 
ment; Tom Blair, Ass’t Director of Advertising; ment. Corp., Keasbey, N. J. recently an- 
£8 
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and small metal parts. 


Iron or Cast Steel. 
lined in all Models. 
barrels for plastics. 


Two-compartment wood- 
lined Burnishing Barrel. 


Yes . . . Henderson can supply you 
with tumbling equipment in a variety 
of sizes, shapes and materials for prac- 
tically every tumbling requirement. 
Nearly three quarters of a century in 
designing and manufacturing tumbling 
barrels for the GRINDING, BUR- 
NISHING, POLISHING and CLEAN- 
ING of metal stampings, balls, bearing 
races, forgings, small castings, screw 
machine products, jewelry, wire forms 
Tilting type 
barrels of Steel, Wood or Alloy Metal 

. Horizontal type barrels of Cast 
Wood or rubber 
Also special 


Write for further information. 


Since 1880 - Designers and Builders of Tumbling Barrel Equipment 


#5A Motor Driven Tilting 
Oblique Tumbling Barrel. 


If your requirements 
call for faster produc- 
tion and finer quality 
at lower cost or if 
you require Tumbling 
Barrels of special de- 
sign, our Development 
and Engineering Ser- 
vice will be glad to 
make recommenda- 
tions. 


— HENDERSON BROS. COMPANY 


SOUTH LEONARD ST. WATERBURY 85, CONN. 


nounced the appointment of D. D. 
Foster Co. of Pittsburgh as their repre- 
sentatives for western Pennsylvania, 
Ohio, and West Virginia. 

The D. D. Foster Company, who are 
sales engineers in the field of equip- 
ment for the petroleum-chemical in- 
dustry, are now prepared to offer 
equipment fabricated of chemical por- 
celain, chemical stoneware, and im- 
pervious graphite, to the processing 
plants in their territory. 


Pesco Announces New 
Warehouse Facilities 


Pesco Plating Equipment Corp. and 
Metal Finishing Mfg. Corp. are 
pleased to announce the removal of 


90 


their warehouses and factories to their 
new plant located at 75-77 Wythe 
Avenue or 87 North 11th St., Brooklyn, 
New York. From this centrally located 
point with a floor space capacity of 
more than 18,000 square feet, ship- 
ments, stockpiling, production facili- 
ties as well as service in general will 
be greatly enhanced. 

In addition, Pesco Plating Equip- 
ment Corp. will maintain their usual 
showrooms and sales offices at 182 


Grand Street, New York 13, New York. 


Sternal Joins Jackson Buff Corp. 

L. S. Sternal has joined the Jackson 
Buff Corp., Long Island City, New Y ork 
as sales manager. His duties will in- 
clude building a national sales force 
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to adequately service the dey...) : 
the company’s products. \, 
graduated from Carleton 

Minnesota. He later worked | 
eral Electric Company in Sch, ctady 
and Bridgeport. Prior to the \ a, he 
was a sales engineer for }/ 

Mining and Manufacturing (., 
New York Branch. After rving 
three years in the Navy as ap (if 
on the Staff of a Destroyer Sq 
Commander, he rejoined Min nesota 
Mining as Methods Engineer. My. 


ral 


Gen- 
eSota 
pany, 


uadron 


L. S. Sternal 


Sternal gained wide experience devel- 
oping new usages and applications for 
the polishing industry. 


Holtmeier Appointed 
Representative for Standard 
Electrical Tool 

W. J. Holtmeier, 71 W. 23rd Street, 
New York 10, N. Y., has been ap- 
pointed Eastern District Manager for 
The Standard Electrical Tool Co., Cin- 
cinnati, Ohio. He will handle the 
States of Connecticut, Northern New 
Jersey, Rhode Island, Metropolitan 
New York, Eastern Pennsylvania and 
that strip of New York State that ex: 
tends from New York City north in- 
cluding Peekskill, Beacon, Poughkeep- 
sie, Albany, Troy and Schenectady. 


Lupo Organizes Barrel 
Finishing Laboratories 


Joseph Lupo resigned as Vice-Pres' 
dent of Lupomatic Industries. /n¢. and 
is now devoting his time to organizing 
research and service laboratories 1" 
several large industrial centers in the 
United States and Canada. The labore 
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tories will operate under the name of 
Lupo Research Laboratories. Mr. Lupo 
has spent thirty-five years developing, 
manufacturing, and designing tumbl- 
ing machinery and compounds used 
by the jewelry, plastic, and metal 
finishing industries. The laboratories 
will have all facilities to run through 
any parts submitted and also to do 
production job testing. 

With the most modern facilities, Mr. 
Lupo will expedite his plans for re- 


Joseph Lupo 


search work to ultimately develop’ 
faster processing tumbling equipment, 
more economical tumbling compounds, 
and easier ways to handle tumbling 
machines. The first laboratories are 
already in operation; one at 3636 
Park Avenue, New York City; one at 
745 Plainfield Street, Providence, 
Rhode Island; and one at 9 North'| 
West Street, Mount Vernon, New York. 


Roberts Rouge and 
McAleer Ltd. Combine 
Manufacturing in Canada 


The Roberts Rouge Company of 
Stratford, Conn. announce that Mr. 
Theodore F. Onkey has been elected 
President of The McAleer Manufac- 
turing Company, Lid., Chatham, On- 
lario, Canada in which the Roberts 
Rouge Co. has purchased a substantial 
interest. 

Because of the Austerity Program 
and conservation of Canadian funds, 
many substantial Canadian accounts 
purchasing buffing compounds from 
the local firm have curtailed their pur- 
chases. By combining interests, for- 


} mulae and know-how of Roberts Rouge 


Co., with McAleer Mfg. Co., a com- 


99.75% PURE 


With two complete, independent plants at 
Jersey City and Baltimore, and over a hundred 
years of technical background, Mutual is the 


world’s foremost manufacturer of Chromic Acid. 


Bichromate of Soda 
Bichromate of Potash 


MUTUAL CHEMICAL COMPANY 
UTU 


OF AMERICA 
270 MADISON AVENUE 


plete line of Roberts buffing and finish- 
ing compounds will also be produced 
in Canada. 

On the other hand, a complete line 
of polishing, rubbing and cleaning 
compounds for the automobile indus- 
try, and floor waxes and silver creams 
for household use, which comprise a 
major share of McAleer’s production 
in Canada, will be manufactured for 
domestic consumption by Roberts 
Rouge Co., in Stratford. This ar- 
rangement will make Roberts Rouge 
Company the only buffing compound 
manufacturer producing a complete 
line for both Canada and the United 
States. 

The McAleer Mfg. Co. Ltd., enjoys 
a reputation for quality products since 
it was established in 1931. 

Mr. Onkey states that The Roberts 
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Rouge Company has no immediate 
plans for further expansion of manu- 
facturing facilities in Stratford at 
present, but that outlets for the many 
items they will eventually manufacture 
are being surveyed with building and 
expansion plans in mind. These plans 
will also include an increased sales 
force and expansion of jobber outlets. 


Williamsville Buff Consolidates 


with the Bullard Clark Co. 


Announcement has been made that 
the Williamsville Buff Manufacturing 
Co. has been consolidated into the 
Bullard Clark Co., together with the 
other affiliated companies of the F. H. 
Jacobs Mfg. Co. The purpose of the 
consolidation is to give improved serv- 
ice to industry through increased pro- 
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Are all metal finishing needs 
alike? Not by a long shot! That's 
why Williamsville buffs and wheels 
are job-tailored to your particular 
me in coloring, cutting, and pol- 
ishing. They run cool, save com- 


a won't ravel, and give the 


ind of wear that makes cost- 
conscious management smile with 
satisfaction. 


WILLIAMSVILLE 


ANDEL SON, 


Crack Down on Overhead 
with Williamsville Buffs 


BUFF DIVISION 


The Bullar d Company 
CONNECTICUT. 


And no wonder — because Wil- 
liamsville buffs are made of the 
highest quality sheeting, carefully 
cut, turned, stitched, and trimmed. 
To metal finishers with a weather- 
eye on competition we offer sav- 
ings in overhead costs through bet- 
ter buffing. The proof? Consult us 
now about your requirements. 
Write, wire, or phone. 


duction and facilities. Plans for mod- 
ern equipment and increased floor 
space are now under way. 

The Williamsville Buff Division was 
organized in 1898 by the Williamsville 
Cotton Mills of Conn. which was pur- 
chased by W. Irving Bullard and Fred- 
erick A. Jacobs in 1905. The buff busi- 
ness was retained by the Jacobs Com- 
pany and the cotton mill was re- 
equipped with tire fabric machinery 
and sold to the Goodyear Tire and 
Rubber Company of Akron, Ohio. The 
buff division uses over one and a half 
million yards of sheeting per year for 
the manufacture of buff wheels for 
polishing metal, and is also a large 
producer of polishing wheels made of 
canvas and leather for polishing heavy 
machinery and hardware. 
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Mr. Jack D. Lodge will be the Gen- 


eral Manager of the Williamsville Buff 
Division, and also becomes Vice-Presi- 
dent and Secretary of the Bullard 
Clark Co. 


Beckman Instruments Now 
Factory-Serviced in Chicago 

In order to facilitate the servicing 
of the great number of Beckman In- 
struments in use throughout the East- 
ern and Middle Eastern areas, National 
Technical Laboratories, manufacturers 
of Beckman Instruments, has estab- 
lished its own factory servicing head- 
quarters at 9 South Clinton Street, Chi- 
cago, Ill. George R. Kinkaid, Mid- 
Western Representative for National 
Technical Laboratories is in charge. 


METAL FINISHING, 


The new Chicago Servic; | Re. 
pair Department is staffed with 
trained specialists and features the 
latest equipment for serviciny jd yo. 
pairing Beckman pH Meters. ~ 
photometers, Radiation Mete- 
Electrodes and many other |}, 
precision control instruments, 


vectro- 
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William W. Criswell Appointed 
by American Wheelabrator 


William W. Criswell, Jr. \ias 
appointed Sales Representative with 
offices in New York City for the 
American Wheelabrator & Equipment 
Corp., Mishawaka, Ind. 

Mr. Criswell is a graduate chemical 
engineer from Massachusetts |nstityte 
of Technology. He formerly was as. 
sociated with the Rochester and Pitts. 
burgh Coal Co. in a development and 
sales engineering capacity. Prior to 
that time he was employed by Com. 
bustion Engineering Corp. 

He is a member of the American 
Chemical Society, the American So- 
ciety of Mechanical Engineers, the In. 
stitute of Mining and Metallurgical 
Engineers and is a Registered Profes. 
sional Engineer in New York State. 


American Buff Appoints 
New Representatives 

The American Buff Company, 24\4 
South LaSalle Street, Chicago, Ill. 
announces the recent appointment of 
Mr. H. J. Sandstrom as Sales Repre- 
sentative for portions of Maine, \ew 
Hampshire, Massachusetts, Vermont. 
and Rhode Island. 

Mr. Sandstrom, an overseas veteran 


of World War I, brings to his new po- 


H. J. Sandstrom 


July, 1948 
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Marvin W. Radom 


sition a thorough business background. 
During World War II he was an ex- 
peditor of materials for anti-aircraft 
guns. Since then he has been engaged 
in the machine parts business. 

The company also announced the 
appointment of Mr. Marvin Radom as 
its Detroit area representative. 

Mr. Radom is a graduate of Michi- 
gan Univ., and served overseas in the 
last war. He has been in Service En- 
gineering with the company for sev- 
eral years. 


Osborn Enlarges Ad 
Department and Appoints 
Two Field Representatives 


Richard R. Schultz, former expediter 
in the purchasing department of the 
Osborn Manufacturing Company, 5401 
Hamilton Avenue, Cleveland O., has 
been named assistant to J. G. Gammel, 
advertising and sales promotion man- 
ager of the company. 

Addition of two members to its Field 
Sales Staff, in the Chicago and Detroit 
areas, has also been announced. 

Robert Ruthenberg, former Second 
Lieutenant in the U. S. Marine Corps 
Reserve and graduate of Yale Univer- 
sity with a B.E. in mechanical engi- 
neering, has joined the staff of Os- 
born’s Chicago office. Mr. Ruthenberg 
has been with the company since 1946 
as a sales engineer in its Cleveland 
headquarters office. 

John D. Ashlin, former Flight In- 
‘tructor in the U. S. Naval Air Corps, 
has been appointed to the sales staff 
of the Detroit office, under A. M. 
Everit, district manager. Mr. Ashlin 
attended the University of Detroit, was 
a pilot in the U. S. Naval Air Corps for 
four years, and served in a sales capac- 


ity with the Ferry Morse Seed Com- 
pany, 


METAL FINISHING 


July, 


METAL PARTS COME OUT FREE OF GREASE OR CHIPS 


WHEN CLEANED IN A 


SOLVENT Vapor pEGREASER 


Write today for FREE book- 
let on Degreasers and appli- 
cations with Blacosolv, the 
all-purpose degreasing 
solvent. 


Dow Names Distributor 

Saran Lined Pipe Company, a newly 
organized firm, will act as exclusive 
distributors for The Dow Chemical 
Company’s recently developed specialty 
pipe and fittings. 

The pipe and fittings, lined with 
Saran, a Dow plastic, was developed 
for use where highly corrosive ‘ma- 
terials are handled in manufacturing 
processes. It is expected to be of 
special use in the fields of metal proc- 
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Blakeslee Solvent Vapor Degreasers em- 
ploy a patented degreasing process... 
parts made of metals and alloys chemi- 
cally cleaned and dried in only a few 
seconds . . . no need for subsequent rins- 
ing and drying operations. Oil and grease- 
free surfaces are obtained, complete oil 
removal from cracks, pores, seams and 
hidden crevices of machined parts, 
stampings, assemblies, etc., is assured. 
Masses of nested parts are thoroughly 
cleaned and dried throughout. 


In this cleaning process, the oils and 
greases are dissolved by BLACOSOLV, 
the efficient degreasing solvent which 
can be used on all metals or combina- 
tions of metals. BLACOSOLYV is non- 
inflammable and non-explosive. 


BLACOSOLV 


DEGREASERS AND SOLVENT 


NIAGARA 


METAL PARTS WASHERS 


essing and plating and in chemical, 
pulp, paper and synthetic textile manu- 
facturing. 

S. H. Blackmore, sales manager of 
the Saran Lined Pipe Company whose 
offices are located in the Stephenson 
Building, Detroit, said that his firm 
plans to establish sales representatives 
and jobber outlets to handle the prod- 
uct throughout the country. The pipe 
and fittings are now in production at 
Dow’s Midland plant and are imme- 
diately available, he said. 
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D.-Lite the Dependable 
Black Finish for Steel... 


WHAT DU-LITE IS: 


WHAT DU-LITE DOES: 


Imposed at a non-critical temperature, DU-LITE causes no dimensional change in the 
parts treated and effects no change in the characteristics of the steel. Du-Lite Salts 
are non-poisonous, economical to use; the process is simple to operate and inexpensive 


to install. 


For these reasons and others you can learn by writing us, DU-LITE matches or excels 
in every respect any other process for the chemical blacking of steel, while it remains 


less costly to operate than most. 


DO IT RIGHT WITH DU-LITE 


THE Du--Lite CHEMICAL CORPORATION 
110 River Road ... . Middletown, Conn. 


DU-LITE is a black chemical finish for steel. More than 
a coating, Du-Lite becomes an integral part of the steel surface itself to form a chip-, 
peel-, crack- and blister-proof new surface. Du-Lite finish will not fracture unless the 
steel to which it has been wedded fractures. 


DU-LITE produces on all steel and steel alloy parts 
except stainless a handsome, uniform, oil-absorptive finish that endures and that 
possesses rust-resistant qualities when used as recommended. You can achieve either 
a matte or a glossy finish. Microscopic spines and edges that are present even on 
highly polished surfaces are smoothed and rounded by DU-LITE. 


U.S. Testing Co. Announces 
New Low Prices for 
Weather-Ometer Tests 


An accepted method of testing for 
determining the resistance of textiles, 
paints, plastic materials and coated 
fabrics of all types to weathering, is 
the standard Weather-Ometer test. 

The United States Testing Company, 
Inc., with its main laboratories at 1415 
Park Avenue, Hoboken, N. J., an- 
nounces new low prices for Weather- 
Ometer tests. 

The increased number of tests being 
conducted to determine resistance to 
weathering, and the importance of 
this method of test, has caused the 
testing company to reduce its Weather- 
Ometer fees, so that use of this im- 
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price, up one and a half cent- 
cents a pound, 

Sodium cyanide is up o) 
pound to 14 cents. Other ey 4), 
pounds are increased propo: 
Trichloroethylene is up one-| 
a pound to 101% cents. im per. 
oxide is up two cents a pound to |] 
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cents, and 35 per cent hydrovey per- 
oxide is up one cent to 2014 ont 


PATENTS 


portant test may be still more wide- 
spread. 


Du Pont Announces Increases 
in Prices of Chemicals 

The rising cost of raw materials, 
production, and shipping has made 
necessary an increase in the prices of 
metallic sodium, cyanide compounds, 
trichloroethylene, and hydrogen and 
sodium peroxides, the Du Pont Com- 
pany has announced. 

The increases, effective July 1, are 
the first in the base prices of sodium, 
cyanide compounds and these perox- 
ides since 1918, the company said. 
For instance, metallic sodium, 30 years 
ago, sold for $1 a pound. The new 
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(Continued from page 
Preparation of Silver Foil 


U. S. Patent 2,439,489. Frit: Rosen. 

thal, assignor to Radio Corp. 0 

America. 

The method of making silver {oJ 
having a_ thickness of 0.00010 t 
0.00015 of an inch, which consists jy 
chemically depositing silver upon 4 
polished resinous plastic sheet ranging 
from 0.010 to 0.020 in thickness, elec. 
trodepositing silver upon the chemi. 
cally deposited layer, rinsing the sheet. 
and stripping the silver foil from the 
plastic sheet. 


Method of Electrowinning 
Manganese 
U. S. Patent 2,439,805. Herbert R. 
Hanley and James H. Jacobs. 

In the method of 
manganese wherein an electrolyte of 
manganese and’ ammonium sulphate is 
electrolyzed in a 
wherein the current efficiency is greate: 
than 50%, the improvement which 's 
characterized by employing an anode 
of lead alloyed with one to three per 
cent silver and of less surface area than 
the cathode; initially operating the cell 
at an anode current density above 
about 28 to about 58 amperes per 
square foot, and exceeding the cathode 
current density due to the difference 
in their areas while maintaining the 
current efficiency above 50%: initially 
depositing a protective film on the 
anode under said operating conditions 
for a period of about 24 hours and 
continuing said electrolysis under said 
operating conditions for a period of 
about two weeks to form a scale com 
posed principally of oxides of man- 
ganese and lead at the anole and Te 
duce the manganese deposit! a oxide 
on the anode to less than 1° of the 
metal deposited on the catho'e. 


July. 


electrow inning 


diaphragm cell 
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Metal Coating Metal Articles 
Patent 2,441,776. Rolje Poitberg, 
administrator of U. C. Tainton, de- 


to maintain said supplied metal in so- 
lution in said bath at the area of con- 
tact with said article whereby to avoid 


a ; : a deposit of said treating metal on 
m- ceased. assignor to Freeport Sulphur said “sore continuing sala treatment 
lv. Co. for a sufficient length of time with suffi- 
nt In a process for treating a metal cient treating metal in solution to com- 
T- article to remove oxides, scale and the _ plete reduction of the oxides. scale 
16 like, the steps of providing a bath of and the like in the bath without ac- 
a molten compound of a metal from cumulation of a deposit of said treat- 
the group consisting of the alkali and — ing metal on the article, passing said 
alkali earth metals and containing in treated metal article free of deposit 
said group of said treating metal into a contigu- 
: nea . ous bath of an inert. relatively non- 
and electropositive relative to the 
‘el coating metal. and then passing said 

a treated metal of the ante ay : treated metal article into a contiguous 
ing said article into said bath, main- bath of a molten coating mete) sub- 
taining said bath at a temperature be- stantially free of said alkali metal and 
low the boiling point of said treating accumulating said coating metal in di- 

a metal and sufficiently high above the rect contact with the surface of the 
fusion point of the molten compound article. 

oil 

to 

in 
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ret. Bare copper wire in coils 
the or spools in all gauges for 

plating use. Prompt ship- 
ment. Catalog No. 60 on 
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DOES CUT 


DE-BURRI BURRING TIME 


Vaal 1 


DIE CASTING COMPANY 
REPORTS . cxame on rue) 


“ONE MAN CAN DE-BURR 

AN AVERAGE OF 12,000 
PIECES IN FIVE HOURS.” 


Unretouched illustration shows die cast plumb 
ing fixture at left before Roto-Finish de-burr 
ing and finishing; at right after Roto-Finishing 


Roto-Finish eliminates the great 
bottleneck in modern production. 
Hand finishing is slow, inaccurate, 
and requires a large labor force. 
Roto-Finish processes quickly, uni- 
formly, and without loss of toler- 
ance, enormous quantities of intri- 
cate castings and precision parts of 
steel, brass, aluminum, magnesium, 
stainless and nickel steels. Send sam- 
ples for processing. (Include finished 


part for guide.) No obligation. 


THE STURGIS PRODUCTS CO. 
STURGIS, 


420 JACOB ST., MICHIGAN 
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Manufacturers’ Literature | 


ytha@ PROFITS FOR YOU 


are engineered into the Kreider Dryer Agitators for Electroplating 


Belke Mfg. Co., Dept. Mi. 947 \ 
Cicero Ave., Chicago 51, 


Here’s the speedy, one-man operated Kreider Centrifugal Dryer, 
designed for faster output... lower cost operation . . . increased profit 
per unit for you. The Kreider Dryer will dry a basketful of small parts A new bulletin just issued }, this 
thoroughly in only 35 seconds, leaving a lustrous, evenly dried finish firm describes in detail Belke Rod \ ; 


which has greater rust resistance. Operation and maintenance costs tators for Electroplating aT abun 
5 
how they reduce plating time, cays 


more uniform deposits of plating 


are low; requires minimum floor space. V-belt drive and 34 HP motor 
are standard; auxiliary heating unit available. Write 
for illustrated bulletin with Kreider Centrifugal Dryer 
installations and complete specifications. metal, and effect substantial savings in 
material and current. Copy of bulletin 


DELLINGER MANUFACTURING COMPANY . apf 199 mailed promptly on request. 
729 N. PRINCE STREET * LANCASTER, PA. i 
Improved Cleaner 


E. F. Houghton Co., Dept. MF. 
Phila., Pa. 


Complete data on emulsion 
cleaner—Houghto-Clean 220—is yoy 
available from this firm. This cleaner 
is said to be a superior replacement {or 
either straight petroleum solvents oy 
non-flammable solvents used for in. 
dustrial cleaning. It has proved to be 
equally efficient for cleaning ferrous 
or non-ferrous metals. It also forms a 


stable non-foaming emulsion with 
water, hot or cold. 


This product has many advantages 
over regular solvent cleaners, it. is 
claimed, possessing higher solvency 
properties than do straight solvents. 
It readily mixes with water, is attracted 
to water in the spray rinse, and hence 
is more thoroughly removed than is a 


straight solvent which resists water. 
according to this firm. Houghto-Clean 


“A ‘A SENSATIONAL INVENTORY REDUCTION! 
While They Last! 


ONLY 


Regular $295 


220 contains a powerful corrosion i 
hibitor, is non-toxic, and does not pre: 
sent a fire hazard. 


The various applications of this ma: 
terial have been laid down in a prod: 
uct data sheet which is available upon 
request. 


4 


Trade Mark Reg. Pat. Pend. 


LIQUIDATING 90 SPECTRIFIERS 


At this sensational sacrifice price of $150 MODEL No. N. 106 
because we need the space and can use the cash. —¢ volts. 100 amperes single phase 
You save $145 on every unit you buy if you act —110 volt input. With all the 
now! Take advantage of this money saving oppor- famous exclusive Spectrifier fea- 
tunity. 


Grinding and Polishing 
Machinery 


Hammond Machinery Builders. 
Dept. GP-39, Kalamazoo 351i, Mich. 
and construction. 


325 just issued 
ORDER TODAY! for six months against defects in | A new bulletin Ne 
(No jobber discounts) materials and workmanship. by the above firm describes their com 


NEW YORK NY. plete line of machines for hing. 


grinding, and deburring. | zht pol 
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of KALAMAZOO 


POUSMERS POLTHING LATHES - “NO OUST” and 


a 
POLISHING 


DEBURRING 


OX” GRINDERS « 


“CATALOG 


ishing lathes and hard-wheel grinders 
are also shown. Pictures of the many 
products that can be finished on these 
types of machines are included. Cop- 
ies are available on request. 


Alternating Current Generators 


Columbia Electric Mfg. Corp., Dept. 
VF, 4519 Hamilton Ave. N.E., Cleve- 
land, Ohio. 

The above firm has just issued a 
new bulletin describing their line of 
alternating current generators. Sizes 
available range from 614-375 KVA 
in both single and three phase types. 
Various speeds and methods of excita- 
tion are also available. The bulletin 
describes in detail the various con- 
struction steps taken to insure long, 
trouble-free service in their equipment. 
Copies available upon request. 


Felt Polishing Wheels and Bobs 
The Bacon Felt Co., Dept. MF, Win- 


chester, Mass. 

This firm has just published a 16- 
page brochure describing their line of 
felt wheels and bobs for polishing and 
bufing. A description of the character- 
istics of felt wheels, together with 
specific recommendations as to their 
The bulletin 
also contains valuable tips on polish- 
ing and buffing operations, including 
setting up, balancing, ete. Special 
mandrels for use with felt wheels are 
also described, as are 
wheels. 

A copy of this booklet may be ob- 
lained by writing to the firm on your 
company letterhead. 


use and care are given. 


contoured 
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16 MARKET STREET 


WORKS PLATING 
MAGIC 


This bright nickel process produces brilliant, 
lustrous, adherent deposits that may be chro- 
mium plated. No color buffing or burnishing 
necessary. It's a time saver—a money saver 
—and it does an excellent job. You merely 
add Lustrebright to your present cold or luke- 
warm nickel solution. Your work comes from 
the plating tanks or mechanical barrels bright 
and shining. 


Lustrebright is low in cost. No special solu- 
tion or change in equipment is required. It's 
a proven product. Has been in use in plating 
departments for years. 


Write us for information regarding the advan- 
tages of Lustrebright and its use. 


W. C. BRATE COMPANY 


ALBANY 7, NEW YORK 


Established 1860 
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on your 
Buffing Costs 
USE 


—AIR COOLED — 


Sole Mfrs. 


QUINCY 71, MASS. 


Put the FINGER “3m 


CHURCHILL FINGER-BUFFS 


Faster Cutting — Lower Costs 
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~~ CHURCHILL CO., INC 
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SILVER 
ANODES 
FLECTROPLATERS . 


Here’s an improved fine silver anode that will insure top quality plating 


DAY-IN AND DAY-OUT. 


APW “Activated” Silver Anodes are manufactured according to an exclu- 
sive process developed by APW research and every order is “job-tested” before 
shipment. They dissolve more cleanly and evenly—do not darken, shed or 
develop passive spots. 


Your saving—cleaner—brighter—better plated products. 


Already widely used in the silver plating industry, 
these “AA” grade anodes are available in any size and 
quantity for prompt delivery. 


Also 
APW Silver 
CYANIDE 

100 and 1000 


Send us your next inquiry and we shall be glad to ounce drunte. 


send you full information and current quotations. 


DOMESTIC VIENNA LIME 
ROCKWELL BRAND 


FOR 


COMPOSITIONS 
STEEL POLISHING 


ROCKWELL LIME COMPANY 


QUARRIES OFFICES 
MANITOWOC 228 N. LA SALLE ST. 
WISCONSIN CHICAGO 1, ILLINOIS 


METAL 


Belt Sanders and Polis},. 


Curtis Mach. Corp.,- Dept. 
Gibson St., Jamestown, 


A new bulletin just published |,, 
firm illustrates their complet: 
table type sanding and _polishi, 
chines. Both standard and 
types are manufactured by this com. 
pany. Of special interest to metal fip. 
ishers is their Type 8V machine, which 
is equipped with its own dust collecting 
system and completely adjustable bel, 
features, including provisions for belts 
from 1-6 inches wide and with 16 ip. 
diameter wheels. For polishing larce 
flat areas, these machines are available 
with tables up to 42 inches wide and 
112 inches long. Uniform perssure 
over the entire area is assured throuch 
a specially designed traveling head. 


ma- 


ial 


Copies of this bulletin are available 
by writing to the above address. 


Cleaning and Surface Treatment 
of Ferrous Metals Before Painting 


Oakite Products, Inc., Dept. MF. \\8 


hames St., New York 6, N.Y. 


An easily-controlled prepaint  pro- 
cedure for cleaning and surface treat- 
ment of ferrous metals to provide in- 
proved paint adhesion is fully de- 
scribed in a new Service Report issued 
by the above firm. 

Method discussed the Oakite 
CrysCoat Process, in which a specially: 
formulated acid cleaner is applied to 
metal-surfaces as work 
through a three or more stage pressure: 
spray washing machine. CrysCoating. 
the report claims, performs the follow: 
ing three operations at the same time: 
(1) removes light soils, grease. spin- 
ning compounds and shop dirt from 
work; (2) improves paint grippage )\ 
imparting on surfaces a thin, crystal: 
line phosphate film that actually be- 
comes part of the metal itself, and (3) 
retards rusting of metal surfaces be- 
tween cleaning and painting operations. 
and localizes corrosion if painted fin- 
ishes become scratched marred 
during product use. 

The report features an application 
check chart offering detailed data on 
CrysCoating procedures, including ree- 
ommendations on specific solution con- 
centrations, temperatures time cycles. 
and pH range of solutions. Readers 
desiring copies of this informative. 
6-page Service Report may obtain them 
by writing to the above addres. 
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Fabricating Semi-Precious Metals 


Classifying stainless steel, nickel, 
Monel and Inconel as semi-precious 
metals, Storts Welding Co., Inc., Meri- 
Jen, Conn. has issued an illustrated 
bulletin featuring various types of 
plant equipment of special design fab- 
ricated in these metals. The fabrica- 
ions shown inelude plating and rins- 
‘ng tanks, processing tanks, annealing 
hoods, trays and baskets, piping and 
duct work and material handling 
equipment—all for service where cor- 
rosion resistance, heat resistance or 
hoth are required. The advantages 
and the fields of application of the 
semi-precious metals are noted and 
suggestions are given for supplying in- 
formation to the fabricator when in- 
viting estimates on special equipment 
for corrosion and high temperature 
conditions. 


Rust Preventive Compounds 
Freedom-Valvoline Oil Co., Dept. 


26, Freedom, Pa. 


Manufacturers, fabricators, and 
packaging engineers of ferrous and 
non-ferrous metallic products will be 
interested in a new, 14-page booklet 
giving general information on 23 re- 
movable rust preventive compounds. 
All compounds are classified and brief 
comparisons are made of the com- 
pounds in each group. In addition, 
methods of application, thicknesses and 
permanency of coatings, and removal 
are discussed. 

Use of these products cover metals 
in storage, indoor and outdoor; parts 
between manufacturing operations; 
machinery, parts, and metal surfaces 
both domestic and export. 


To obtain a free copy of this book- 
let, write the above firm. 


Inco Issues New Booklet 
on Galvanie Corrosion 


A new booklet discussing * various 
aspects of galvanic corrosion has been 
issued by The International Nickel 
Company, 67 Wall St., N. Y. C. Pre- 
pared under the supervision of the 
company’s corrosion engineering sec- 
ion, it is designed for the production 
man as well as the research engineer. 

The booklet not only covers some 
of the factors influencing galvanic cor- 
fosion but also presents data on how 
galvanic effects can be minimized. 


It is available without cost from the 
above firm. 
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Steel or Brass surfaces 


means a bright clear 
appearance of TIN 
or CADMIUM 


A PERMAG-cleaned 
assurance against a 
cadmium plating. 


surface is an 
lustreless tin or 


metal 
dull 


PERMAG Compounds are made and guar- 
anteed to do a perfect cleaning job on metal 
preparatory to the final finish. 


PERMAG Compounds are easily adapted to 
meet new conditions that may occur, due to 
a change in basic material. Our Technical 
Service will discuss any difficult metal clean- 
ing problem with you and aid in finding the 
correct solution. No obligation for inter- 
views. Write or telephone. 


Mfrs. of Specialized Cleaning Compounds for Industrial purposes. 


Main Office: 50 Court St. 


Nationally Represented 


In Canada: Canadian PERMAG Products Ltd. 


BROOKLYN 2, N. Y. 


SPECIAL: Harrison has developed a new dip compound that creates a head on the buff. 


Buffing and Polishing 
COMPOUNDS- 


STAND OUT! 


To make your products stand out competitively, specify HARRISON cake or liquid com- 
pounds. Their fast cutting and quick cleaning action insure economy of operation. 


You get a deeper cut. .. use less compound . . . save! 


At your request, our i 


special 


Cement * Buffs * Buffing and Polishing Compounds 
HARRISON & CO., INC. 


Pp d technical representatives will call to advise you on 


HAVERHILL, MASS. 


Montreal and Toronto 
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ELECTROPLATING MAGNESIUM 
AND ITS ALLOYS 


(Concluded from page 49) 


stood 60 days in high humidity at 95° F. and 85-95% 
relative humidity. No indication of blistering or cor- 
roded areas have been noted. 

Salt spray tests on copper-nickel-chromium deposits 
have withstood 48-168 hours in salt spray without 
failure, the time of exposure before initial failure de- 
pending, of course, on the thickness of the nickel de- 
posit. Nickel deposits in these tests ranged from 
0.0065” to 0.0015” in thickness. See Figure II. 

No failure has occurred on chromium plated parts 
on exterior exposure tests after three months. In this 
test, the thickness of the nickel was varied also from 
0.0005-0.0015”. 

It is interesting to note, in tests such as salt spray, 
when failure in the plating starts as a localized area, 
the corrosion does not spread rapidly between the 
plate and the magnesium surface. General lifting of 
the plate has been noted in other processes for mag- 
nesium where inferior adhesion of the plate is ex- 
perienced, 


Adhesion 


The adhesion of the electrodeposits appears to be 
very good. Plated wrought products have withstood 
heating to the melting point of the magnesium alloy 
(1100-1200° F.) without a general lifting or blister- 
ing of the deposits. Cast parts will withstand heating 
to 450° F. and higher, depending upon the quality of 


the castings in respect to porosity, ete. Copper 
silver plated surfaces can be readily joined }, 
soldering without disrupting the adhesion. De, 
will withstand deformation by hammering and be 
ing without failure. Heavy chromium plates 
been applied to articles for wear resistance 
Deposits of 0.0005” can be applied without a tend. 
for a peeling of the deposits, even on high cur: 
density areas. 


General Remarks 


This new development opens up a field for the ys, 
of magnesium for many new applications where 4 
bright tarnish resistant surface is essential, or \o.) 
resistance is required. Pilot plant tests haye bee) 
made on approximately 50,000 parts and plating o(j. 
ciencies have been good. The success of the proces: 
is dependent almost entirely upon the adherence and 
uniformity of the zinc immersion coating. Carefu! 
operation of the zinc bath, as well as assurance that 
the surface is clean and free of metallurgical defects. 
will result in electrodeposits with excellent adhesio: 
and appearance. 
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PLATING RACK SPECIALISTS 


featuring — 
Removable and Replaceable 
Work Holders! 


Insulation makes possible the replacement of 
WE MAKE THE worn work holders without injury to the spline 
RACK YOU WANT section of NATIONAL PLATING RACKS. 


22:06 MORLOTZ%. —FAIR LAWN, N.J. 


CONVEYORIZED PERFORMANCE 


Controlled cleaning 
Cycle! 

Open top degreaser 
cost! 

Timed for proper 
cleaning! 

75%, reclamation of 
solvent! 

Greot economizer of 
labor! 


No installation costs! 


PHILLSOLV . . . 


the perfect cleaning sol- 
vent for all metals or 
combinations of metals. 
PHILLSOLV will not af- 
fect or stain highly pol- 
ished surfaces. 


Send for FREE Booklet “Questions and 
Answers on Vapor Degreasing” 


PHILLIPS MANUFACTURING CO. 


3463 W. TOUHY AVE. CHICAGO 45, MLINOIS 
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High Vacua-Principles 


Production and Measurement 


hy Swami Jnanananda 
Published by D. Van Nostrand, 250 


jth Ave.. V. Y. C. Price, $5.50. 
The high vacuum is playing an ever 
more important part in industrial proc- 


esses; chemical, metallurgical, and 
physical. An example of this is the 
rapid development of Cathode Sputter- 
ing methods for coating articles with 


metallic and non-metallic films. Evapo-, 


ration of metals to form coatings is 
also being thoroughly investigated. 


What constitutes a high vacuum, its 
production and measurement has been 
described in this book in a very tech- 
nical and complete fashion. An espe- 
cially thorough review of the various 
types of pumps for producing high 
vacuums is given. 


News from California 


West Coast Manager for 
Finishing Publications 


Mr. Fred A, Herr has been ap- 
pointed Pacific Coast Manager for 
FINISHING PUBLICATIONS, INC., 
11 W. 42nd St., New York 18, N. Y. 


Mr. Herr is a native of St. Louis, 
Mo. where he received his education 
and early newspaper training. In 1918 
he became associated with a St. Louis 
newspaper, and subsequently worked 
on papers in Dallas, Texas and Los 
Angeles, Calif. He has for many years 
heen writing for national business and 


Fred A. Herr 


“Your Water Soluble Rouge and Tripoli 
are going great guns here..... 


SEND FOR 
Free Sample 


THE ROBERTS ROUGE cu. 


best Results.. Lowest Cost 


. In my opinion, you have made a tremendous forward step in finishing 
compounds. This applies not only to the finishing department, but to the 
poor platers who have to clean the products. At present, we use one barrel 
a day.” This is typical of many letters 
received from users of Roberts Quick 
Washing Compounds. Write for prices. 


@ WATER SOLUBLE 
@ CORRECTLY PRICED 


e GOOD CUTTING 
ACTION 


@ UNIFORM QUALITY 
e@ FINEST COLOR 


@ PROMPT SHIPMENTS 


STRATFORD e CONN. 


ON ALL TYPES OF 


TANK LININGS 


Years of experience qualify us to handle your 
specific problem ... involving the handling of acids, 
alkalis, aromatic solvents, unsaturated vegetable 
oils, gases, vapors, etc. Engineered recommenda- 
tions of Laybond Rubber, Hard Rubber, Neoprene, 
Koroseal, Phenolics or Ceramics. Our specialized 
applications include racks and hangers, anodes, 
pickling tanks, drums, pails, dippers, pipe and fit- 
tings, air agitation systems, tank grids and screens, 
coils and ventilation equipment. 


oa LICENSED APPLICATOR OF GOODRICH KOROSEAL 


oils: 


CME-FISHER DIVISION 


SUBSIDIARY OF 


BROADWAY RUBBER CORPORATION 


LOUISVILLE 2 Manufacturers Since 1901 KENTUCKY 


* PORTABLE RIGS FOR FIELD WORK 


CHROMIUM 
NICKEL 
COPPER 


Simple test sets for controlling 
these and other solutions avail- 
able. 


Write for Literature 


KOCOUR CO. 


4802 S. ST. LOUIS AVE. 
CHICAGO 32 
Specify Kocour Sets from your supplier. 
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technical magazines, and is particularly 
well informed on developments in the 
West Coast business world. He is a 
member of the National Industrial Ad- 
vertiser's American Society of 
Heating and Ventilating Engineers, and 
the American Electroplaters’ Society, 
and is very active in the California 
area program of the latter organiza- 
tion. The monthly feature “News From 
California” in each issue of Metal 
Finishing is contributed by Mr. Herr. 

Mr. Herr’s office is in the Judson 
Rives Bldg., 424 S. Broadway, Los 
Angeles, Calif. 


Turco Products Holds 
National Conference 


Turco Products, Inc., 6135 S. Cen- 
tral Ave., Los Angeles, Calif., assem- 
bled District Managers for two-day 
home office conference with laboratory 
technicians and department heads. 

A review of the adaptations and ap- 
plication of new wetting agents and de- 
tergents to their line of specialized 
cleaning compounds was the principal 
theme of these sessions. 

District Managers will in turn hold 
similar meetings for their field service 
organizations. 


Pictured attending are: (Kneeling) D. S. Sprague, Aviation Department Manager, Home Office 
D. A. Keating, Technical, Chicago; A. H. Massey, District Manager, Atlanta; S. B. Van Dyne 
Home Office; Al Martinez, District Manager, Los Angeles; Clark Jackson, Technical, Home 
Office; Harry Rorick, Home Office. (Seated) T. Pew Brown, District Manager, New York: Som 
Hewlings, District Manager, Philadelphia; Charles Devine, Division Manager, Chicago; S. G 
Thornbury, President; W. L. Donovan, District Manager, Chicago; E. J. Broderson, District Man- 
ager, Seattle; A. K. Beard, District Manager, Cleveland; J. D. Charters, District Manager, Hous. 
ton. (Standing) C. H. Williams, Assistant District Manager, Houston; J. L. Sweatt, District 
Manager, San Francisco; T. G. Franzreb, Technical, Philadelphia; R. L. Vignolo, Technica! 
Home Office; D. M. LeVasseur, Secretary, Home Office; C. E. Tronson, Credit Manager, Home 
Office; Dan Miller, Jobbing Manager, Home Office; Carl Hirdler, Technical, Home Office 
Sidney Smith, Home Office; A. J. Bridwell, Equipment Department Manager, Home Office 
F. E. Warnes, Home Office, L. H. Moulton, National Sales Director, Home Office; A. H. Gustaf. 
son, Railroad Department Manager, Home Office; D. T. Buist, Assistant National Sales Director, 
Home Office; A. H. Simbro, Institutions Department Manager, Home Office; George Scherrer, 
District Manager, Los Angeles; W. C. Sweatt, Assistant District Manager, Sacramento; G. J. 
Lehn, Food & Beverage Department Manager, Home Office; C. L. Kolvoord, Retail Manager, 
Home Office; C. H. Sykes, Jr., Assistant District Manager, Atlanta; H. B. Studebaker, Auditor, 
Home Office. 


finishing 


BUFFING 
GIVES A 
FINER FINISH | Install over each Rinse Tank 


Heavy Duty Ball Bearing | 
Polishing Machine. V Belt | 
Drive—available in all sizes 
for immediate delivery. Mo- 
tors can be either inside or 
outside of base. 


Wide selection of metal 
equipment on 
hand. Write 
folder 


MANUFACTURERS * DEALERS 


274 SOUTH NINTH ST. « BROOKLYN, WN. Y. 


Tau J. HOLLAND & SONS, INC. 


WATER 


Prevents Syphonage 
Agitates Water 


CADWELL No. 115 
Syphon Breaker 


Patent No. 2241337 


The admission of air with 
water thru supply as is pos- 
sible with the CADWELL 
No. 115 Syphon Breaker. 
Agitates the water in tank. 
SUPPLY VALVE only needs 
to be opened slightly. 


for FREE 


—S 


Order thru your Plating Supply Jobber. 


Manufactured by 


The Beaton & Cadwell Mfg. Co. 


NEW BRITAIN, CONN. 
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rt. D. George, recently appointed 
sales promotion and advertising man- 
ager for the Vacu-Blast Co., San Mateo, 
Calif., was on a two months business 
trip to the middle-west and east during 
May and June. The firm manufac- 
tures and distributes the Vacu-Blaster, 
a blast cleaning device which cleans 
surfaces with an abrsive and picks up 
the resultant refuse and abrasive by 


yacuum. 


The Cratex Manufacturing Co., San 
Francisco, recently introduced a com- 
pound representing a combination of 
rubber and abrasive grease for indus- 
trial finishing and polishing, Jack Cra- 


2 ven, general manager, has announced. 
“4 The firm, established 25 years ago, 
G is operated by John Craven, president, 
a and his son Jack. They hold that there 
ct are various operations in metal finish- 
4 ing in which the stone and hard vitre- 
ne Re 

" fied wheel can go only so far, and for 
e which the semi-firm or polishing type 
a of wheel is more suitable. The soft 
a rubberized grinding wheels in which 
J the company specializes are said to 
f fit in between the conventional type of 
? grinding unit and the buffing wheel. 
~ Cratex wheels and points, Mr. Craven 


declared, are made of a tough leathery 
combination of rubber and abrasive 
grain developed specially for indus- 
trial finishing and polishing for use 
by mold makers, die casters, jewel- 
ers, instrument manufacturers, plastic 
workers, art metal workers, ete. 

Russ C. Hedeen, head of the R. C. 
Hedeen Co., San Francisco, announces 
the appointment of Clifford C. Brous- 
seau as sales engineer for the Pacific 
Northwest The Hedeen Co., 
which operates a good sized warehouse 
and office facility at 50 Hawthorne St., 
serves as western representative for 
Divine Brothers Co. of Utica, N. Y.. 
and carries in stock in San Francisco 
large supplies of Divine buffs, polish- 


area, 


ing lathes, back stand idlers, dust col- 
lectors, polishing wheels, wheel cement 
Hedeen 
also serves as western representative 
for the Ryman Engineering Co. of El- 
wood, N. J., makers of air-operated 
back stands, special abrasive machines, 


and other Divine products. 


swing and roll grinders; and for the 
Curtis Machine Corp. of Jamestown, 
N. Y., manufacturers of belt sanding 
equipment. Hedeen operates as a job- 
ber of metal finishing supplies in north- 


mere 1% 


TION will produce these results: 


densities. 
Eliminate silver buffing. 


mium brighteners. 


alibi nor hedge on our statements. 


P.O. Box 634 


4 to g Times Normal Speed 
Mirror Brightness 
Cheaper Than Cd Brighteners 


HI-SPEED Bricht SILVER 


We solicit the opportunity of proving to you that a 
(by volume) of SIL-BRITE added to ANY 
AGITATED, STANDARD SILVER PLATING SOLU- 


Increase maximum allowable current density 
from 4 to 8 times the customary value. 


Decrease plating time to as little as one eighth. 
Produce mirror bright deposits at all current 


—And at a cost even LESS than that of ordinary cad- 


We are professionally sincere; you will never hear us 


electrochemical experience, days upon days of research, 
and 10 months of actual production trial, convinces us 
that SIL-BRITE can give you these results. 


Shipped f.0.b. our Cincinnati laboratories: 


1 Gallon Cans SIL-BRITE @ $5.75/Gal. | 
5 Gallon Drums SIL-BRITE @ $5.50/Gal. 


ELECTRO-MET RESEARCH ASSOCIATES 


Cincinnati, Ohio 


Our 15 years of 
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Controlled temperatures mean 
uniform, high quality plating, 
day in and out. Yon can control 
wash tank temperatures with the 
Sarco ''87" at a cost of a few 
dollars. Most plating tanks can 
be controlled with the Sarco 
“LSI” electric control which costs 
much less than most methods. For 
| special and highly accurate con- 
trols for vapor-line and heating 
and cooling there are a dozen 
different Sarco combinations. 
Four types of Sarco Steam Traps 


help reduce fuel costs. 


ASK FOR THE SARCO CATALOGS ON PLATING 


ern California and the Pacific North- 
west. but distributes only to jobbers 
in Southern California. 

James Howston is now foreman of 
the plating department of the Bendin 
Corp., Burbank, Calif. 
he served in the plating department of 
the Menasco Mfg. Co.. Burbank, and 
subsequently 


During the wat 


with Technical Enamel 


William 


general 


Vaxfield has been named 
production manager, and 
Bruce A. Weldon head of the material 
department, for Aviation Maintenance 
Corp. 


Associations and Societies 


AMERICAN ELECTROPLATERS’ 
SOCIETY 
Melbourne Branch 
The 33rd Regular Meeting was held 
at the Victorian Chamber of Manu- 
factures on Monday 24th May, with 
35 members and visitors present. 
Seven new members were admitted 


to membership and resignation 


Mating- 


WITH SARCO 


SARCO CATALOGS 


No. 1025 
LSI Electric Control 


No. 700 
TR-40 Cooling Control 


No. 650 


Vapor-Line Control 


No. 600 
Tank Temperature 
Controls 


No. 550 
87 Trap-Control 


Nos. 350 & 450 
Bucket, Thermostatic 
and Float-Thermostatic 

Steam Traps 


No. 1200 


Pipe Line Strainers 


29 


SARCO COMPANY, INC. 
Represented in Principal Cites 
Empire State Building, New York 1, N.Y 


SAECO CANADA ITS TORONTO ONTARIO 
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was accepted. The Secretary gave 
members a resume of the discussion at 
the Committee Meeting held the same 
afternoon. 

\t the conclusion of the business 
session Librarian Hugh Teague intro- 
duced Mr. Rod Power of the State Film 
Centre who proceeded with great effi- 
ciency to put over a short programme 
Films. Subjects 
chosen included Chemical Engineering, 


of Technological 


Colloids. Atomic Power, Construction 
of a Railway Engine and Road Making. 

Chairman. Walker's vote of thanks 
was warmly seconded by Committee- 


man Keith Leigh. 


Rochester Branch 


The Rochester Branch of the A.E.S. 
met Thursday May 20th at Rochester 
Products Division of General Motors 
for the purpose of seeing the finishing 
operations at this plant. 

Fifty members were shown through 
the plant and all were impressed by 
its cleanliness, efficiency and modern- 
ess. After the tour of inspection we 
were given a large room for our meet- 
ing. 


THERE IS NO CHARGE FOR 
Chis Generous Sample 


“+ 
If industrial skin irritations are among 
your problems, let us send you literature 
and a generous sample of Tarbonis. In 
many a plant in your industry Tarbonis 
(liquor carbonis detergens in a vanish- 
ing type cream, odorless, greaseless, non- 
staining and non-soiling) has proved a 
remarkable aid against reactions from 
many irritants and reagents used in in- 
dustry. Leaves no trace upon the skin, 
does not interfere with work. It may 


solve your problem, too. 


Send for a sample of Tarbonis NOW. 


THE TARBONIS COMPANY | 
4300 Euclid Ave. Dept. MF+Cleveland 3,Ohio 

Please send TARBONIS sample and liter- | 


ature to: 


Mr. Wagner gave the treasurers re- 
port on our April Regional Meeting. 
We wish to thank our suppliers for 
their hospitality, and the Seneca Hotel 
for the manner in which the affair 


was handled. 


The members gave a vote of thanks 
to President Flint and the members of 
his committee and especially to Mr. 
John Adams who, as head of tne enter- 
tainment committee, did such a grand 
job providing the floor show and or- 
chestra. 


A letter from Mr. K. Huston was 
read, praising the way we put over the 
Regional Meeting. We are grateful to 
Messrs. Huston, Pinner, Foulke, and 
Nankervis for their cooperation in pre- 
senting such fine papers. 


A letter from Mr. A. Logozzo was 
read announcing that we won the mem- 
bership contest for 1947-48 with 
31.7% increase in members. Mr, S. 
Gartland expressed his and the mem- 
bers appreciation for the spirit of co- 
operation and the enthusiasm of the 
officers which made the award possible. 
We intend to do our best to repeat this 
record next year. 


The members extend their < 
to Mrs. R. H. Walker and fay)) 
the death of Mr. R. H. Wal), 
Morris, N. Y., a member of 
chester Branch A.E.S, 

Four niore men were elected to 
bership. 

Delegates to the convention wey, ap- 
pointed: Frank Tindale, Walte, s,, an- 
ton, and Charles Hendershoit. Alter. 
nates were James Weaver, 


uli 
Tucker, and John Adams. - 


Los Angeles Branch 

Following a practice established jy 
1947, Los Angeles Branch of the 
American Electro-Platers’ Society 
its June 9 meeting in the plant of the 
L. H. Butcher Company, Los Angeles. 
as guests of the management. __ 

News of the tasty dinner and the fine 
spirit of hospitality with which the 
LHB organization entertained the 
branch in 1947 appeared to have cir- 
culated around Southern California. 
resulting in an overflow attendance of 
about 200 members and guests. 

Quite appropriately, the chairman 
of the evening was affable Fran/ 


Are These 
the Irritants? 


Cutting Oils 

Chrome Dyes 

Formaldehyde 

Sodium 
Bichromates 

Lime 

Metal Dust 

Chemicals 

Urea and Phenol 

Plastic Compounds 

Brine 

Acid-Type Foods 

Foodstuffs 

Reagents 

Naphtha 

Soaps 

Detergents 


Information 


Cleansing and Purifying 
Zinc Solutions 


WIRE OR PHONE COLLECT. 


SULPHUR PRODUCTS CO. 
GREENSBURG 7, PA. 


Free 
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Bunker, an LHB sales engineer, who is 
he incumbent branch president. Mr. 
2 nker, Dean Williams (branch treas- 
at Jack Raskin, LHB plating de- 
partment superintendent, Earl Arnold, 
jaboratory chief, and others of the com- 
stafl extended themselves to give 
the AES boys a genuinely sincere wel- 
come. 

Preceding the educational and _busi- 
yess sessions, members of the branch 
were escorted on an inspection tour of 
he LHB plant, warehouse and research 
jgboratories. 

Following dinner, Librarian Fd 
George introduced the speaker of the 
evening, Earl Arnold, head of the L. H. 
Butcher Company’s research and labo- 
ratory staff. He spoke on the high 
bloride nickle plating bath, stating 
that it was one of the developments in 
ihe plating industry that has made high 
seed production possible in both the 
large plant and the job shop. He il- 
\ystrated formulae on a_ blackboard, 
and thereafter made himself available 
lor questions from the floor. 

\ business session followed the edu- 
cational program. Marcus Rynkofs 
moved that the branch recommend that 
the name of Frank Rushton be sub- 


honorary life membership. 
gestion proved so popular that it was 
given unanimous approval. Mr. Rush- 
ton, who is at present confined to the 
Military Hospital at Sawtelle, Calif., 
has been an indefatiguable worker in 
the interests of the AES for more than 
32 decades. He was the leading spirit 
in organizing Los Angeles Branch in 
1929, and prior to coming to Cali- 
fornia had been secretary of St. Louis 
Branch, and had also been active in 
the affairs of Chicago Branch. His 
career in plating covered both shop 
work and direction, shop installation 
in this country and Mexico, and many 
years as West Coast manager for the 
Lasalco Co. of St. Louis, a post which 
he was compelled to resign several 
months ago due to illness. 


delegates to the national convention 


Instructions given to Los Angeles 


mitted to the Supreme Society for 


The sug- 


successtul one published 


approval. 


current one. 


Los Angeles Branch will hold no 
monthly meetings in July and August. 
resuming on Wednesday, September 8. 


included the commission to vote for a 


new constitution in the form as it was 
published in a recent issue of Plating. 
Howard Woodward, chairman of the The 
annual educational session to be held 
in March, 1949, recommended the is- 
suance by the branch of a directory- 


program along the lines of the highly 


eter of spread 
to 6”. 


CUP BRUSH 


ESTABLISHED 1856 


DIXRIP 


FINE WIRE SCRATCH BRUSHES 


Brush type pictured made of Steel, 
Brass, Nickel Silver 
On hardwood hub, Lead Filled. Diam- 
ranges from 112” 


Prices quoted on your requirements for 
rotary, wheel, goblet, cup or end brushes. 


Ask for DIXRIP Brushes at your 
supply house. 


Write for Catalogue and Price List. 


DIXON & RIPPEL, INC., KINGSTON, N. Y. 


Wire or Bristle. 


FOR BETTER PLATING . . . AT LOWER COST 


l'sthe VARI-PLATER’ 


PACKAGED INDUSTRIAL RECTIFIERS 


* Versatile 

Extremely Compact 
* Simple to Install 

© Easy to Maintain 


99" 
deep to 42%” x 22 


Model A-10 
110V_ A.C. 


x 


Variable DC Voltage 
Instantaneous DC Power 
Sturdily Constructed 
Economical to Operate 


For laboratory and production work Lewis Elec- 
tric offers a complete 


line of portable pack- 


aged industrial rectifiers ranging in output 
from 8 volts 25 amps to 8/16 volts 500/250 
amps, and in size from 101%” x 21” x 15” 


18” deep. 


*REG. TRADE MARK 


For more information write today for your free 
copy of “‘Lewis Rectifiers for Electro-Plating.”’ 


[LEWIS ELECTRICAL MFG. GO, 
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Electroplating Institute 
of America 


Electroplating 


Write for full information. 


Offering 


99% PLUS 


COLE LABORATORIES, INC. 


23rd Street and 37th Avenue 
STillwell 6-1200 


prior to its submission for 


the sports items on the program. 


1945. 
Mr. Woodward was authorized io pro- 
ceed to do so with the help of a com- 
mittee to be named by himself. 

Walter Behlendorj submitted a pro- 
posed budget for regulating branch fi 
nancial outlays, which the board of 
managers was instructed to examine 


branch 


It was voted to hold a pienic for 
branch members, their families 
friends on Sunday, August 1. S/anley 
Rynkojs had done such an excellent 
job of arranging previously such af- 
fairs that he was drafted to handle the 
\ baseball game between 
teams manned by supply house men 
and plating shop men will be among 


Institute 
America was organized in July 1947 
to provide training in the science of 
Electroplating and to provide the heavy 
metal industries with an educational 


and 


STRIPS NICKEL FASTER, BETTER 


Stripode Addition Agent speeds up regular Sulphuric 
Acid baths ... cuts acid consumption ... protects base 
metal... prevents pitting and roughening... often 
eliminates need for polishing and buffing. 


THE CHEMICAL CORPORATION 
54 Waltham Ave., Springfield, Massachusetts 


CHROMIC ACID 


Long Island City, New York 


| 
$-80 = 
3 
4 
; : 
105 


facility where personnel in the held 
can be trained. 

The is under the executive 
management of Mr. Richard J. Zaiden 
with Dr. L. E. Lancy as Technical di- 
rector. 

He is also assisted by an Advisory 
Board of experts from local organiza- 


school 


CORROSION PROOF CONSTRUCTION 


Acid, Alkalis and Solvent Proof 
Cements, Linings and _ Protective 
Coatings installed complete to afford 
long maintenance-free operation un- 
der the most severe operating con- 


ditions. 
WRITE 


THE CEILCOTE COMPANY 


612 SUPERIOR AVE. N. W. 
CLEVELAND 13, OHIO 


“It’s the FINISH That COUNTS” 
TRY 


~92 Nuglo Lime Finish 

For Extra High Color 
Articles may be lacquered directly after 
buffing without cleaning sree 


Sed Ni ii 
Be. ° 


UNITED LABORATORIES CO. 
LINDEN, NEW JERSEY 


Send for Literature and Samples at No Charge 
Jobbers Inquiries Solicited 


TURKISH EMERY 
This old time famous brand of emery is now 
in stock. Many have been waiting for it. 
Also available are POLISHING ABRASIVE 


—best for finest finishing and AM™=.RICAN 
EMERY—most economical. 


HAMILTON 
CORUNDUM COMPANY 
Mass. 


EMERY & 
Chester 


| Steel Corp.; 


jectives in mind: 


among whom are William J. 


tions, 
Hennessy, Pennsylvania Salt Manufac- 


turing Co.; Frank B. Keller, Standard 
Steel Spring Co.; Edwin J. Smith, 
Weirton Steel Corp.; Arthur F. Kaupe, 
J. D. Patrick, and A. K. Mock, West- 
inghouse Electric Corp.; G. A. Jersey, 
Air Tool Parts and Service Co.; 
Richard A. Dimon, Carnegie-Illinois | 
Edward M. Washburn, 
McKinney Manufacturing Co.; Joseph 
E. and Albert R. Bugel, East Liberty 
Electroplating Co.; and W. B. Wil- 
liams, Industrial Lining Engineers. 
The courses offered have two ob- 
Electroplating I 
designed especially for students desir- 
ing general training in both theory | 
and shop practice of electroplating. 
This course is a full-time resident one 
of 9 months duration and comprises 


_ 25 clock hours per week; the half-time 


night course, which is set up especially | 


for persons employed during the day, | 


is of 18 months duration and com- 
prises 12 clock hours per week. 
Industrial Electroplating, arranged 


solely for personnel employed in the | 


plating and allied fields, is offered two 


nights per week to those members in | 


the industry who are desirous of ad- 
vancing their technical knowledge and, 
thereby, enhance their value to them- 
selves. and to industry. The classes § are 


H. W. KRAMER CO. 


Chamois Felt 
Sheepskin BU FFI NG Lead Center 
Cotton W E LS Cloth 
Carving MAC ii | N ES Polishing 
Beveling AND TO 0 LS Motors 


Tumbling Shot 
(All Shapes) 


120-28 Jamaica Ave. Richmond Hill 18, N.Y. 


Wood Pegs 
For Tumbling 


conducted by experts fro) iding 
local corporations. 

All courses are approved 
Pennsylvania Department 


GRANIUM 


A Precious metal complex Salt 
for Silver & Gold Plating 
Used as an additive 
Harder Plate 
Tarnish Resistant 
Cyanide & Anodes 


Write for booklet. 


GRANIUM PRODUCTS 
4427 Ledge Avenue 
North Hollywood, Calif. 


Chemical Engineers since 1905 


BUFFS, CLEANERS 


BUFFING COMPOSITIONS 
NICKEL ANODES 
CHEMICALS AND GENERAL 
SUPPLIES 


JACOB HAY COMPANY 
4014 W. Parker Avenue 
Chicago, III. 

Albany 274 


BRISTOL 
BRAS 


Sheet, Rod, Wire 


THE BRISTOL BRASS CORP. BRISTOL, CONN. » 15 PARK 
ROW.N.Y. HOSPITAL TRUST BLDG., PROVIDENCE, 


FREE BOOKLET | 


ON G-E AUTOMATIC TANK VOLTAGE CONTROL | 
Booklet gives dimensions on all rectification equipment 

for easy planning. Describes push-button control box 

for control right at the tank — automatic 
control holds voltage within + 2%. 
Copper-oxide Rectifiers and Controls, write to Section 
A16-753, General Electric Company, Bridgeport 2, Conn. 


“on-load”’ 
For a copy of 


NICKEL 
- plated TO ALL COMMON Zase METALS: 


LACQUERED COLORS 


AME 
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AN NICKELOID COMPANY 
7595 PERU, ILLINOIS 


concave surfaces. 


DEPT. 48 


METAL FINISHING, Ju!y. 


JEFFERSON ENDLESS 
BELT SANDER 


saves labor—time— 
money on high finishes 
at high speed 


Finish metals including STAIN- 
LESS STEEL at 1800 surface feet 
per minute on flat, convex and 


3 WEEKS DELIVERY 


TODAY get folder and 
low price. 
Agents and Deolers: 
Write for choice open 
territory. 


JEFFERSON MACHINE TOOL CO. 


CINCINNATI 3, OHIO 


1948 


\ 
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GENERAL @ ELECTRIC | 
- 


jon and by the Veterans Ad- 


[nstrut ve 
ministration for the training of both 
veterans and non-veterans alike. They 
do not require a high school diploma 
for enrviiment. 


The first class in Electroplating I 
.duated on April 15, 1948 and 
every student was placed almost im- 
mediately. This is attributed, in a 
large measure, to the fine cooperation 
prevailing between the school and in- 


was gTi 


dustry. 


National Plastics Exposition 
The Third National Plastics Expo- 


sition will take place in Grand Central 
Palace. New York, Sept. 27 to Oct. 1 
and will be exclusively a trade and 
industrial show. 


OXYDYZ: ZENE] 


HIGHEST STRENGTH 


OXIDIZING AGENTS 


POSSIBLE TO PRODUCE 


Plater Supply Houses 
Manufactured For 68 Years By 


KREMBS & COMPANY 


669 W.OHIO ST. 


CHICAGO. USA.) 


SOMMERS BROS. 


MFG. CO. 
MFRS. OF “BEACON” 
Plating and Polishing Supplies and Equipment 
—Complete Semi and Full Automatic Installa- 
tions—Gold, Silver and Chrome Rouge, Stainless 


Steel and Satin Finish Compounds—Bufts, 
Polishing and Felt Wheeis. 


WRITE FOR PRICES 


3439 NO. BROADWAY 
ST. LOUIS 7, MO. 


GUARANTEED 


STEEL BALLS 


Best for Burnishing . . . Perfect 
for Polishing. No culls, no cracks. 


Mixtures as Required 


THE HARTFORD STEEL BALL CO. 


HARTFORD 6, 
CONN. 
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| engineers. 
| chief engineer 
| Ltd., formerly of New Orleans and now 
Cedar Rapids, Iowa. 
associated with A. M. Lockett and Co., 


A much larger attendance of busi- 
ness men and prospective buyers may 
be looked for next fall than at the 
1946 and 1947 shows. Admission will 
be by invitation and registration only. 
The general public will not be invited. 
Emphasis will be placed on the trade 
and industrial side, calling attention to 
the strides made by the plastics in- 
dustry in a number of hitherto unex- 
plored fields, with new products, proc- 
esses, and new and improved machin- 
ery. 


ASME 


James M. Todd to Head American 
Society of Mechanical Engineers 

James M. Todd, New Orleans con- 
sulting engineer . today was nominated 
as the next poesideat of The American 
| Society of Mechanical Engineers. His 
|name heads a slate of new officers, in- 
cluding several regional vice-presidents 
and directors-at-large, submitted by the 
‘nominating committee. 


| 


Nomination is 
tantamount to election since only one 


|name is presented for each office. 


Sold in LUMP and LIQUID FORMS by Leading | Formal election will take place in the 


fall by letter ballot of the membership. 


which totals more than 25,000 engi- 
neers throughout the United States. 
The 1948-49 term will begin at the end 


of the Annual Meeting next December. 
| Mr. Todd, who will succeed E. G. Bai- 
ley of New York as president of the 
engineering society, is in private prac- 
tice as a consulting mechanical and 
electrical engineer at 217 North Peters 
Street, New Orleans. Born in Frank- 
ilin, La., in 1896, he was graduated 
from Tulane University, New Orleans. 
|in 1918 with the degree of B.E., and in 
1930 received the degree of M.E. 
During World War | he served in 


England and France as a lieutenant of 
of Penick and Ford, 
Later he was 
mechanical engineering contractors of 
New Orleans, resigning to engage in 


private practice. 


Previously he held offices as man- 


ager and as vice president of the 


ASME, and served on many of its im- 
portant committees. 

Other officers nominated are— 

As regional vice presidents: 
Arthur Roberts, Jr., 
Lynchburg Foundry Co., Lynchburg, 
Va. 


chief engineer, | 


After the war he became | 


Forrest Nagler, chief mechanical engi- 

\llis-Chalmers Mfg. Co., Mil- 
waukee. 

Carl J. Eckhardt, professor of mechani- 


cal engineering and superintendent 


neer. 


of utilities. University of Texas, 
Austin. 
ilbert R. Mumjord, development engi 


neer. Combustion 
200 Madison Ave.. 
nominated. 


Engineering Co.. 


New York. (Re- 


directors-at-large : 
Jacob A. Keeth, manager of power pro- 
duction. Kansas State 
Light Co.. Kansas City, 


Power and 


Kansas. 


Ralph A. Sherman, assistant director, 
Battelle Memorial Institute, Colum- 
bus, Ohio. 

The nominating committee which 


selected the new slate is headed by 
Roland W. Flynn, division lubrication 
Gulf Oil Corp., New York. 


Zialite 


Reg. U. S. Pat. Office 


For NICKEL PLATING 


The one bath especially designed for plat- 
ing diecastings made of WHITE METAL 
ALLOYS including ZINC, LEAD, and 
ALUMINUM. ZIALITE also plates on 


engineer, 


COPPER, BRASS, and IRON. 


USE 
Zialite 
ADDITION AGENTS 
for 


HARD CHROMIUM BATHS 


Finer-grained deposits. 
Increased throwing power. 
Less sensitivity to sulfate content. 


ZIALITE CORPORATION 


92 Grove Street, Worcester 5, Mass 


4 
1 
| 
A 
an 
A 
a ZORA 
output 
| iA wide range of 


ABVERTISING RATES 
Per column inch per insertion 
time 


times 7.00 
nes 
early (12 times) 


READY-REFERENCE SECTION 


—USED EQUIPMENT AND SUPPLIES— 


ELECTROPLATING 
POLISHI 


CLEANING 
ANODIC TREATMENT 
ETC. 


FOR SALE 


(AVAILABLE FOR IMMEDIATE 
SHIPMENT) 


GLUE BRUSHES—2” Size, Brand New. 
Cost to Gov't $48.00 per doz. OUR 
SPECIAL PRICE $15.00 per dozen. 

POLISHING LATHES — NEW AND 
USED—CONSTANT AND VARIABLE 
SPEED, 3 phase, 60 cycle, 220/440 
volt. 

TUBE POLISHERS—HAMMOND “OD”- 
9. Capacity 14" to 9”, 3 phase, 60 
cycle, 220/440 volt. Also PRODUC- 
TION 101. Capacity 4" to 6”, 3 
phase, 60 cycle, 220/440 volt. 

RECTIFIERS: General Electric, Mal- 
lory, Udylite, Selenium, 50 to 1500 
ampere sizes, 6 volts with Regula- 
tors, 3 phase, 60 cycle, 220/440 volt. 

BARRELS—NEW & USED—PLATING 
— TUMBLING — BURNISHING & 
AUTOMATIC CADMIUM PLATING 
BARREL. Units—3 phase, 60 cycle, 
220/440 volt. 

PLATING MOTOR GENERATOR 
SETS (REBUILT) 
WITH COMPLETE PANEL EQUIP- 
MENT—MOTORS—3 phase, 60 
cycle, 220/400 volt SYNCHRON- 
1—HANSON-VAN WINKLE-MUNNING 
1500 ampere, 12 volt, 900 RPM. Ex- 
citer in head. Serial No. 9810. 
1—HANSON-VAN WINKLE-MUNNING 
2000/1000 ampere, 6/12 volt. 720 
RPM. Exciter in head. Serial No. 
9939. 

1—HANSON-VAN WINKLE-MUNNING 
3000/1500 ampere, 6/12 volt, 600 
RPM. Exciter in head. Serial No. 
11472. 

1—L’'HOMMEDIEU 3000/1500 ampere, 
8/16 volt, 900 RPM. Exciter in head. 
Serial No. 1040. 

1—HANSON-VAN WINKLE-MUNNING 
4000/2000 ampere, 6/12 volt, 600 
RPM. Exciter in head. Serial No. 
9635. 

1—CHANDEYSSON ELECTRIC 5000/ 
2500 ampere, 6/12 volt, 400 RPM. 
Exciter in head. 25° C. Serial No. 
29145. 

1—CHANDEYSSON ELECTRIC 5000/ 
2500 ampere, 6/12 volt, 300 RPM. 
M.G. Exciter. Serial No. 20620. 

1—IDEAL ELECTRIC 1500 ampere, 20 
volt, 1200 RPM. M.G. Exciter. Serial 
No. 110702. 

ALSO—AVAILABLE—NEW & USED— 
GENERATOR SETS & RECTIFIERS 
—Ranging in Size from 50 to 6000 
amperes. 

WE CARRY A COMPLETE LINE OF 
NEW & USED PLATING AND 
POLISHING EQUIPMENT AND SUP- 
PLIES. 


CLINTON SUPPLY 
COMPANY 


112 SOUTH CLINTON STREET 
CHICAGO 6, ILLINOIS 


PRICEN 


MOTORS 


GENERATORS 
Reliably Rebuilt 
1 YEAR GUARANTEE 


6/12 Volts 


1—8000/4000 Ampere, H-V-W synch. 
M.D., 300 RPM. 

2—6000/3000 Ampere, B. & O’C. with 

Chandeysson synch. motor, 450 

RPM. 

2—5000/2500 Ampere, B. & O'C. with 
Chandeysson synch. motor, 450 
RPM. 

1—5000/2500 Ampere, Columbia, 690 


RPM. 

1—2000/1000 Ampere, H-V-W, 690 
RPM. 

1—1250/625 Ampere, H-V-W, 850 RPM. 

1—1000/500 Ampere, Columbia, 1150 
RPM. 

1—1000/500 Ampere, H-V-W, 1150 


RPM 
8—125 Ampere, Hobart, 6 volts. 


12/24 Volts 


1—1000/500 Ampere, H-V-W synch. 
M.D., 900 RPM. 

1—6000/3000 Ampere, Chandeysson 
synch. M.D., 400 RPM. 


15 to 25 Volts 


1—200 Ampere, 15 Y. Master. 
1—1000 Ampere, 15 V. Gen. Elec. 
1—300 Ampere, 15 V. Star. 

3—1500 Ampere, 20 V. Elec. Prods. 
2—3000 Ampere, 20 V. Elec. Prods. 
1—800 Ampere, 22/33 V. Gen. Elec. 
1—1500 Ampere, 24 V. Elec. Prods. 
1—600 Ampere, 24 V. Reliance. 
1—200 Ampere, 25 V. Star. 

1—1000 Ampere, 25/35 V. Diehl. 
1—300 Ampere, 25 V. Star. 

1—175 Ampere, 25 V. Cr. Wh. 


32 to 60 Volts 


1—500 Ampere, 32 V. Columbia. 
2—100 Ampere, 20 V. Gen. Elec. 
1—200 Ampere, 30 V. West. 

2—-200 Ampere, 32 V. Gen. Elec. 
2—1500 Ampere, 32/40 V. Elec. Prods. 
1—1000 Ampere, 33 V. Gen. Elec. 
2—200 Ampere, 42 V. Gen. Elec. 
3—1500 Ampere, 45 V. Century. 
1—1500 Ampere, 50 V. Gen. Elec. 
2—800 Ampere, 50 V. Gen. Elec. 
1—400 Ampere, 50 V. Gen. Elec. 
6—1500 Ampere, 50 V. Elec. Prods. 
1—-1000 Ampere, 60 V. Gen. Elec. 


L. J. LAND, Inc. 
146-148 GRAND ST. 
NEW YORK 13, N. Y. 


CANAL 6-6976 
ESTABLISHED 1910 


NEW AND RECONDITIONED 
EQUIPMENT 


MOTOR GENERATOR SETS 
1 Meaker 6000 amperes 6 V. 3000 amps. @ 12 
volts synchronous motor 
2 Optimus 1500 amperes @ 6 V. 
2 Bennet O’Connel 2000 amperes @ & V. 
1 Bennet O’C 
5 Metro Vickers 1600 amperes @ 10 V. 


2 H.V.M. 1000 amperes @ 18 V. synchronous 
motors 


1 Elec. Prod. 750 amperes @ 12 V. 375 am- 
peres @ 24 V. 


3 G.E. 1660 amperes @ 8 V. 
10 Hobart 125 amps. @ 7% V. 
1 Chandeysson 6000/3000 amperes @ V. 


1 Chandeysson 2500 amperes @ 12 V. syn- 
chronous motor 


1 Chandeysson 1500 amperes @ 6 V. 

1 Optimus 1000 amperes @ 6 V. 

1 Elec. Prod. 1000 amperes @ 6 V. 

Several 5 to 50 V. 200-500 Amps. Sets available 


RECTIFIERS 


35 G.E. 500 amperes @ 6 V. New Stacks 
2 Green 450 amperes @ 48 V. 

1 Green 1000 amperes @ 6 V. 

3 Udylite Mallory 1440 amperes @ 6 V. 
1 Federal 400 amperes @ 28 V. 


OVENS 
1 Gehnrich gas fired 54” wide 72” deep 7’ 
high 
3 small electric ovens 


MISCELLANEOUS 


6 U.S. Elec. Buffers Model 95 5 H.P. 4 speed 
machines 


2 G. S. Blakeslee Automatic Steam Washers 


1 Blakeslee Degreaser Barrel type fully auto- 
matic steam heated type PHLL 6760 


1 Richardson Tumbling Unit 6 Bbl. Tilting 
Type 

14 Baird Tumbling Barrels tilting type No. | 
and 2 


1 Double Bbl. Baird No. 2C 


3 Ransohoff Automatic Sawdust Drying Ma- 
chines 


6 Lupomatic Horizontal Tumblers 
1 Horizontal Plating Barrel 


150 Gallon Pressure Tank, w/motor driven 
agitator 


25 Semi Automatic Attachments w /single 
spindle semi automatic attachments 


PESCO 
PLATING EQUIPMENT CORP. 


182 GRAND STF. 
NEW YORK 13..Y. 
CANAL 6-3010-1-2 


“It it's metal finishing equipment 
and supplies, we have it”. 


METAL FINISHING, 


July, 1946 
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